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INTRODUCTORY LETTER, 



HIS EXCELLENCY, C. S. MOREHBAD, 

Governor oi' Kentucky: 
Sir: — Since the manuacript of the Eirst Report of the Geological 
Survey of Kentucky was submitted the Geological Survey has been 
continuecl, both in the iieltl and ofiice, with unremitting diligence- 

The two Topographical Corps which the law required to be organiz- 
ed have been operating — the one in the east, chiefly in Greenup coun- 
ty ; the other in the west, chiefly in Hopkins county. The Western 
Corps was detailed on the Base line in August, on which work it is 
still engaged. 

In consequence of the indisposition of the gentleman who was to 
take the direction of the Eastern Corps, in the early part of last sea- 
son, in the absence of the Topographical Assistant, when engaged in 
other parts of the State, the work in Greenup was somewhat retard- 
ed, but nevertheless it is hoped that during the present season the To- 
pographical work of that county will not only be completed, but the 
deteiled survey extended across part of Carter into Lawrence. 

The Topogi'aphical Survey of Hopkins county was nearly comple- 
ted last August, when the Western Corps had to be detailed on the 
Base Line. As that line traverses the State nearly centrally, and is 
intended to afford stations of departure, return, and interconnection, 
and is the main line to which all the Topographical work is to be re- 
ferred, it has not only been executed with all the accuracy which our 
means would afford, but it has been run open — i. e. cot out — so as to 
give it penaanency of location easily recognizable. 
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My own Corps has been chiefly occupied in continuing tho recon- 
noissauce through the central counties of the State, defining the gen- 
eral boundaries of the formations, and unravelling their sti'atigi'aphical 
geology, making collections for the Chemical Department and the 
State cabinet of ores, coals, rocks, fossiisj clays, soils, and sub-soils, 
and testing the mineral watei's, qnalitatively, at their fountain head. 

The Chemical Assistant has already completed and reported on, 
since his last report, two hundred and sis analyses, as follows: 
43 iron ores of the limonite Tariety, 
22 iron ores of the carbonate variety. 
4S soils, sub-soils, and marls. 
31 limestones. 
30 coals. 

16 mineral waters and salts. 
4 copper and zinc ores, and bitumens. 
4 sandstones. 
2 pig-iron. 
2 shales and slates. 

206 
For the convenience of the printer, who is desirous of commencing 
the priiiting of the report early, in order to be able to have it com- 
pleted, as the law provides, by the time the Legislature is nest in ses- 
sion, all that part of the report which is now completed, both General, 
Chemical, and Topographical, has been ananged in the First Part of 
this report, while the reports to be subsequently completed will form 
the Second Part. 
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GENERAL REPORT. 

CHAPTER I. 

AGRICULTURAL GEOLOGY. 

GENERAL REMARKS ON SOILS. 

The citizens of Kentucky are pre-eminently an agricultural people. 
In the EasterQ and Northern States the wealth, influence, and intelli- 
gence of the population are, in a great measure, concentrated in cities, 
towns, and yillagea. Not so in Kentucky ; the substantial patriarchal 
farmer forms by far the larger and most influential part of -the Com- 
monwealth. AH, therefore, that relates to the cultivation of the soil 
is of very general interest. In prosecuting the geological survey of 
the State special attention has, therefore, been devoted to the Agricul- 
tural Department of the %nu ey especially during the two past seasons. 
Already upwards of one hundred and eighty soils have been collec- 
ted, upon a systematic plan, with reference not only to the subjacent 
geological formation, but also to various local modifications of soils, 
derived from the f-ame kadxng formation, where a difference or pecu- 
liarity in the lithological chaiacter of any underlying member indica- 
ted that there might be a maiked character of the soils also. A large 
proportion of these soils have also been collected in sets of three or 
more from the same locality, with the following objects in view : Pla- 
cing implicit reliance on the capabilities of chemical science to indi- 
cate, by the analysis of soils, the ingredients removed by the cultiva- 
tion and harvesting of successive crops, it was hoped that by collect- 
ing samples of the virgin soil, and of the same soil from an adjacent 
old field, that not only the different substances asasimulated out of 
the soil could be ascertained, but also the exact proportion of these, 
so that the farmer might know precisely what must be restored to the 
land to bring it back to its original fertility. Hence, wherever a fa- 
vorable opportunity offered, the virgin soil has been collected in con- 
nection with a soil from an adjoining field where the same timber for- 
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roerly grew that now prevails on the site of the virgin soil selected. 
At the same time the suh-soil and uoder-clays were generally secured 
in order, if possible, to discover whether any or all of the materials 
reqnired to enrich the land could be obtained from them, because, if 
so, that would present the most accessible source, and by far the cheap- 
est means of restoring the exhansted elements to the soil. 

A science which has extracted from the fixed alkalies metals lighter 
than water, that burst iato flame the instant they come in contact with 
that fluid; which has reduced from clay a metal bright as silver, yet 
light as marble, that resists corrosion, that forms with copper an alloy 
having the color and brilliancy of gold; which distills from bones a 
body of the consistency of was, so combustible that summer heat al- 
most suffices to inflame it; that prepares from kelp a body whose va- 
pors of the richest violet hues will render a silvered plate so sensi- 
tive to light that a few seconds suffice for impinging rays to paint 
their image on its surf;ice; which compounds principles so subtile 
that a grain or two will impregnate the whole atmosphere of an apart- 
ment with the most deadly fumes, while the compound itself hardly 
loses any perceptible weight; which unites together the same sub- 
stances so as to form, at one time, the most active poison, afc an anoth- 
er, by varyiiig only slightly their proportions, a substance altogether 
inert. A science, I say, which has accomplished wonders like these, is 
surely cnpable of disclosing the mysteries of the chemistry of agri- 
culture. Indeed, it has already mastered and explained most satisftsc- 
toiily many of the phenomena; and, although there remains much 
still to be aeoompUshed, it has already laid down some of the most im- 
portant principles for the guidance of the farmer, which, if rightly un- 
derstood and carried out in practice, cannot fail to be of the most es- 
sential service. 

Let us here briefly review some of the best established facts in ag- 
ricultural chemistry, since, in the deductions which I am about to 
malce from the investigations on Kentucky soils, I shall have frequent 
occasion to refer to them; and, as many of my readers may have had 
no opportunity of malting themselves acquainted with the recent dis- 
closures of this branch of science, it will be almost indispensable to 
precede this part of my report by the following remarks. 

All plants obtain their nourishment partly from the atmosphere and 
partly from the soil. 
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The elements which form by far the greiiter part of the bulk and 
weight of plants arc derived, either directly or indirectly, from the at- 
mosphere, or from the carbonic acid condensed in atmospheric and 
spring water. 

The mineral constituents which plants obtain from the soil, though 
always smalt in proportion to those assimulated from the atmosphere 
and water, being often only fractional pnrts of the whole substance of 
the plant, are, nevertheless, absolutely essential to their growth and 
maturity; and however important it maybe that the fanner should 
aid nature in conveying to the roots of plants tlie atmospheric ele- 
ments, it is yet more indispensable for him to see that his soil is not 
deficient in any one of the mineral constituents demanded, because 
plants can assimnlate these only through their roots ramifying in the 
soil, and have no other source whence they can be obtained, whereas, if 
time sufficient be allowed, vegetation will itself, without assistance, ap- 
propriate the others, which always floating in the air are wafted by ev- 
ery breeze to the spot where they may be required, precipitated by 
each rain or fall of snow to the ground, or attracted to the earth by 
reason of certain affinities existing between them and a few substances 
usually existing in soils. 

The most important substances derived from the atmosphere, which 
serve as nourishment for plants, are eai'bonic acid, water, and ammonia. 
Out of the carbonic acid, which is absorbed in part by the leaves and 
in part by the roots, previously condensed or dissolved in the water 
pere, lating the soil, the carbon is assimulated which forms more than 
one half the bulk and weight of the principal vegetable tissues and 
proximate principles, while at the same time the oxygen therewith 
combined is mostly restored to the atmosphere and there sustains the 
respiration of animals. 

Atmospheric water not only furnishes oxygen and hydrogen requir- 
ed by plants, but is the principal solvent, espe ially when charged, as 
it always is, more or less with carbonic acid, of the various mineral 
constituents of plants, which must be carried into their organs in a 
state of solution. 

Ammonia may be generated in soils from the decay of animal and 
vegetable substances, if they contain nitrogen; but this volatile alka- 
li is chiefly condensed out of the atmosphere by rain and snow, since 
that derived from the decay of organic substances has been mostly re- 
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ceived fi-om the same source. However, the sulphate of ammonia 
and sal-ammoniac may be regarded t^ miueral products. Ammonia, 
both in ite free state and combined with carbonic acid, is continually 
being evolved from all decaying animal and some vegetable substances, 
but being in both these states very volatile it rises and escapes into 
the air, unless it meets in its nascent state with certain substances 
which have the power of fixing it, either by chemical affinity or absorb- 
ing it into their pores, such as humus, vegetable mould, sulphuric ac- 
id, charcoal, or muck. These will aiTest tlie ammonia generated, 
which is otherwise dissipated into the atmosphere, to be again precipi- 
tated to the earth, as we have already said, by every shower of rain. 
This volatile alkali is one of the sources of the nitrogen of plants, 
which enters as an assential, though not most abundant element, into 
certain proximate principles of plants, viz; vegetable albumen, casein, 
fibrin, and glutin, and of all those vegetable products which are alone 
capable of producing blood and muscle. The proximate principles, 
woody fibre, sugar, starch, gum, oils, and resins constitute by far the 
most bulky parts of plants. For the production of these carbonic ac- 
id and water suffice, since they contain no nitrogen. 

Although four-fifths of our atmosphere i& composed of nitrogen, most 
vegetable physiologists contend that vegetation has little or no power 
to appropriate this niti'ogen directly from the air. Duiing thunder- 
storms the electric discharges may produce nitric acid by the union of 
one equivalent of tlie nitrogen of the air with five equivalents of its 
oxygen, but a renewal of these discharges may again decompose it. 
Some writers on agiicuitural chemistry believe that nitric acid produc- 
ed in this way contributes a considerable amount of the nitrogen as- 
simulated by plants ; there are others, however, who, although admit- 
ting nitric acid, to a certain extent, as a source of nitrogen in agricul- 
tural processes, yet contend that that nitric acid is chiefly derived from 
the oxidation of the nitrogen in ammonia, generated by the decay of 
plants in the presence of fixed alkalies or alkaline earths. Still it ap- 
pears more than probable that primeval vegetation may have derived 
its nitrogen directly by absorption trom the air, more especially since 
M. Ville's experiments go to prove that plants do absorb notable 
quantities of nitrogen— far more than can be accounted for either by 
the floating ammonia or nitric acid; besides, the principal present 
source of atmospheric ammonia, from the decomposition of vegetablo 
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and animal matter, could not have supplied the volatile alkali before 
the existence of vegetables, whence all animal life derives its nourish- 
ment either directly or indirectly. This much, however, is certain, 
the great mass of vegetation receives its supply of nitrogen independ- 
ent of manure. This is ti'ue even of domestic plants. The proof is 
found in the fact that vaiious crops may be grown on soils, while the 
nitrogen of that soil may even be on the increase. Again: we know 
that though millions of hides of buffalo and cattle feeding on the piai- 
ries and pampas, secured for the use of man, remove many tons 
of nitrogen, the productiveness of these native pastures is not im- 
paired, as far as the nitrogen and organic elements of vegetation are 
concerned. The cereals would undoubtedly disappear from Northern 
Europe if not fostered by cultivation; but it has been satisfactorily 
shown that this is not owing to any deficiency of nitrogen or the or- 
ganic elements of plants, but from the exhaustion of the mineral con- 
stituents of the soil. 

The mineral food of plants, derived mostly or altogether from the 
soil, are phosporic acid, sulphuric acid, potash, soda, lime, magnesia, 
oxide of iron, chlorine,* silica, and sometimes a little oxide of manga- 
De.se. These do and must exist in all fertile soils, though in mo.st ca- 
ses, (with the exception of silica and oxide of iron,) in proportions 
less than one per cent. 

There are certain chemical facts in relation to these two classes of 
vegetable food which deserve to be deeply impressed on the mind of 
the farmer, the misapprehension of which has greatly retarded the pro- 
gress of agricidture: plants cannot assimulate the one without the 
other, for the weight of the crop will always be in proportion to the at- 
mospheric and miiieral food combined, and not to any one of them sep- 
arately, since no plant can come to perfection unless it contains the 
due proportion of each, as indicated by the chemical analysis of both 
the volatile and fixed constituents. 

If the ammonia, nitrates, or nitrogenized principle is supplied in 
sufficient quantity the plant will take up from the soil a full supply of 
its appropriate mineral food, provided, always, the soil contains these 
in a soluble condition; but if the soil do not contain the mineral in- 
gredients, or if these be locked up in the soil in an iDSoIuble condition, 

"Clilormo and sulphur oecuc locally id the atnioaphera. 
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the most pioFuse "supply of ammonia will be of no avail in forcing the 
ciop, unless, m the form in which it is applied, it first acts in reiider- 
iDg the mineral conbtituents soluble, as ammoniaeal salts do to some 
extent On the other hand, if there is an ahumlant supply of tlie 
mmer tl consitiients m the available — ^i. «., soluble — condition, it is not 
indi'*ppusible bo supply the ammonia or niti'ogenous principle, because 
che plant cm apiio[.riate it ffoni the atmosphere, especially in climates 
wheie the summei ib long and hot, and the winter short, In warm cli- 
m'ites the natural ^iources of nitrogen generally suffice, and in moder- 
nte clmntes an average crop can be obtained, if the soil have a full 
supply of mmtial saltSj without any addition of nitrogen but that 
which plants themselves can appropriate from the ammonia, nitric ac- 
id (or, peihapv, directly from the atmosphere, if M. Yille's experiments 
are to be relied,) which are continually conveyed to them through the 
medium of the surrounding air, especially if the soil be well ;iired by 
judicious tillage. 

The artificial application of ammonia, in the form of f;irm-yard, gu- 
ano, or other mnnures, is ndvantgeous, particularly in cold climates, 
in hastening the assimulation of the mineral ingredients which proceed 
simultaneously with that of the nitrogen ; and it is necessary, under 
the above conditions, in order to obtain the maMmim production, since 
the more abundant the supply of nitrogen the more mpid will be the 
extraction of the soluble mineral ingredients from the soD; hence, in 
the usual acceptation of the term, there is nothing more exhausting to 
a fertile soil than the free use of nitrogenized manure; but if the 
fanner's object be to make money rapidly of course the heavier the 
crop, in the shortest time, the better; but he need not expect to do 
this without drawing largely on the resources of his land. Therefore, 
if he desires to keep his land in "good heart," he must return to the 
soil every year, or every i'ew years, a portion at hast of the mineral 
ingredients carried off by each successive crop Herein lies the art of 
successful and thrifty farming in all fertile districts. 

The inference to be drawn from the preceding is, that ammoniaeal 
salts done will not keep up permanent fertility. The cheapest source 
of niti'ogeniaed manures seems to be good* guano, at least in all dis- 
tricts convenient to the seabo;i]-d. 

*TliePe in a great difference in qualll^j- and ralue of different varieties of guano, and a great 
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Plants can grow in a soil altogether destitute of organic and nitro- 
genized principles, as is evinced in volcunic districts, where the wOd 
fig-tree springs up from the interstices of the cellular lava, while it is 
still hardly cooled, and from whieh, of course, every particle of org iii- 
ic matter must have been expelled, if it ever existed, by the molting 
heat to whieh it had been exposed. Yet the fig-tree must have organ- 
ic food, to be assimulated and form the principal substance of the tree. 
Where else is it to be derived, in this case, but from the atmosphere? 
Pines, too, grow on soils almost destitute of organic matter. 
An acre of ground will yield 98,000 pounds of the fruit of the 
banana annually, year after year, which contain 17,000 pounds of 
carbon, and yet, at the end of half a century or more, the ground will 
be found richer in organic matter than at the commencement, from the 
decay only of the fallen leaves. 

The cattle raised in France, according to good authority, consume 
in their food 76,789,000 pounds of organic matter, which is six times 
more than they restore to the soil ; and on farms, generally, there is at 
least three times as much organic matter carried oiil' as is ever restor- 
ed. It is estimated that the annual destruction, or rather transmuta- 
tion more properly speaking, of organic matter on the earth, is 140,- 
000,000,000 of pounds, or upwards of 2,200,000,000 cubic feet. If 
vegetation, then, depends for its supply of organic matter on that 
which is in or on the soil, there would require to have been, 5,000 years 
back, in order to supply tliis consumption, an accumulation of organic 
matter on the ground of ten feet thickness; but three and a half grains 
of carbonic acid condensed in every pound of water would, according 
to Schubler, afford the amount of carbon required for the exigencies 
of plants, while one-thirteenth of a grain of ammonia in every pound 
of water would furnish all the nitrogen required, less than the amount 
found in any spring water. It is evident, from the above, that vege- 
table life must derive its principal supply of organic food from other 
sources than the soil. 

It is well known that in poor sandy soils the crops raised are short 
and meagre, but it is not generally known what is the proper means of 
reclaiming such land. This was most satisfactorily shown by seven 
yeai-s experiment, undertaken by Liebig on ten acres of barren sandy 
soil, in the vicinity of Giessen, and conducted upon purely chemical 
principles, for the purpose of either confirming, modifying, or refuting 
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his inferences derived from the chemical analysis of soils and the ash- 
es of plants. These ten acres, at the time of the purchase, did not, 
as we are informed by the experimenter, support a sufficient growth of 
gra^ and herbs to sustain a single sheep. After the lapse of four 
years tliis poor sandy land was brought into such a condition as to 
supply the wants of a family who kept two cows, raised annually sev- 
eral oxen, besides the means necessary to erect buildings on what is 
now a small farm. 

It is important here to remark, that this was all effected without 
the aid of ammonia, humus, vegetable mould, or nitrogenized ma- 
nures, since there was little or Bone, either in the soil when first put 
into cultivation, or included in the mineral manures applied; which 
where composed of phosphates, fixed alkalies, soluble silica, and sul- 
phates. With these alone he was enabled to raise trees and perrennial 
crops that acquire their nitrogen only by degrees, and therefore take 
up the mineral constituents proportionally slowly. He did not, how- 
ever, succeed so well with the cereals, such as wheat, rye and oats, 
until he added, along with the mineral manure, saw-dust, which by 
ition furnished carbonic acid, which acting as a solvent over 
e mineral applications, brought them into solution faster, and con- 
lently the assimulation of ammonia or nitrogen was proportionally 



For the reason previously stated more abundant crops could have 
been obtained by the application of ammoniaeal manures, but these 
were entirely dispensed with in this experiment, as its principal object 
was to test the correctness of the chemical reasoning which maintained 
the indispensahility of the mineral constituents, and to prove that the 
barrenness of this poor soil was due to the absence of these in its com- 
position. 

Of course this experiment was attended with considerable expense, 
the outlay being $070, exceeding greatly the value of the crops har- 
vested, but this only proved that the owner of baiTen land labors 
under great disadvantages, since the fertilizing of soil, almost destitute 
of the mineral food of plants, involves an expenditure which exceeds 
the price of the most fertile soil, consequently it is seldom, if ever, 
that land so completely barren as this is brought into caltivation ; 
nevertheless it demonstrated most satisfactorily the important fact to 
the agriculturalist, that to be a successful farmer he must know and 



,, Google 



GENERAL REPORT OF GEOLOGICAL SURVEY. 17 

understand the mineral composition of his soii, and that all lands, 
however fertile, nrnst, after a time, lose their fertility if the mineral 
constituents of plants, removed in each harvest, are not ultimately re- 
stored or developed by r>^newed disintegration of the soil. It is the duty 
of the farmer, therefore, if his land is deficient in any of the mineral 
constituents, to illiminaie or add these, and to endeavor to keep up 
the supply of those that are in suSicient abundance in the original 
soil. 

All of our Kentucky farmers are aware that land is improved by 
taming in green crops, but few understand the principle on which it 
depends; and being ignorant of this they are incapable of judging, 
unless it be by very long experience, which kind of green crops are 
the most applicable. It may be useful, therefore, in this place, to treat 
briefly on th^ subject. 

Green crops, especially those which present an extensive surface of 
leaves, are able to appropriate, if there be a sufficient supply of its 
mineral constitnents in the soil, a very large proportion of their weight 
and bulk out of the elements in the atmosphere. When tnrned un- 
der by the plow they are in the best condition to enter rapidly into a 
state of decomposition, and thus enrich the soii in the same manner 
as well preserved and well rotted manure; while, at the same time, the 
soil is not deprived of any of the mineral constituents, since these are 
restored. Besides these benefits those green crops which have deep- 
seated, searching roots, absorb and pump up from the substratum solu- 
ble minei'al ingredients beyond the reach of the roots of any other 
plants, which are thus made available for the succeeding crop. 

It follows, from the preceding, that those green crops will be the 
most servicable which have the most extensive leaf-surface and largest 
roots, provided, always, tlie soil is adapted to tlieir growth — which 
means, contains the mineral iood which they require. For instance : 
1,000 parts of dried red clover will require 75 parts of mineral con- 
stituents, in the following proportions: 

Lime, 37.1 

Potash, 2G.7 

Soda, 7.1 

Phosphoric acid, ------- 8.8 

Sulphuric acid, ------- 6.0 

Chlorine, 4.8 
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Silica, ^ 4.8 



Peroxide of iron, - .2 

If the soil is deficient in any one of these chemical substances, it 
will not be suitable for clover, especially if lacking lime and potash, 
which are in large proportions. In such cases other green crops 
should be selected, better adapted to the composition of the soil. 

Green eroping is the least laborious way of manuring land, and the 
cheapest method when labor is high, but is, probably, not the most 
economical where labor is cheap, or near large cities and seJiports, 
where guano and other manures can be obtained at a reasonable rate. 
During last summer a soil was collected in Bullitt county, from an 
old field which has been fifty to sixty years in cultivation, and which 
will now no longer produce clover. I will venture to predict that when 
the analysis of this soil shall he completed it will be found to be defi- 
cient in some of these constituents, and the analysis will probably 
show what other green crop might succeed better for the renovation of 
such land. 

If a soil contains a sufficient supply of the mineral constituents of 
plants, in a soluble condition, no benefit will be derived from the ap- 
plication of mineral manureff to such land. This is one reason why 
many farmers have been disappointed in benefits they expected from 
their use. 

Different crops require particular mineral ingredients, and in differ- 
ent proportions from others; therefore, when manures are to he added 
not only the chemical composition of the soil should be taken into 
account, but the kind of crop that is to be raised on the land. Pota- 
toes appropriate from the soil potash and sulphuric acid in larger 
proportion than the other mineral constituents, heuce soils rich in these 
mineral constituents are best for this crop, and ashes and gypsum are 
good applications, after repeated crops, of this tuber. 

The same plant always contains the same mineral constituents. 
The only exception to this rule is, that in certain instances the alkalies 
replace lime, or the reveise. The first of these axioms in agriculture 
is strikingly exemplified in tobacco. Potash is so invariable and 
essential a constituent of this plant, that the government of Fi'ance, 
who has a monopoly of the tobacco trade, caused an extensive series 
of analysts of this plant to be made, by which it was ascertained not 
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only that pota h cntat geletnt lesbt td 

variable q it cor spond Bg to the [ Hy of tl e tobacco These 
analyses finally demo st ited tl at ;/ v he of tola o st nds a r 
tain relatto to tie qua t tj of pot I o ia ed is I anl that 
this furn hes the best a s not o ly of e t n t ng the t 1 e of tl e 
tobacco, but of 1 t ngu 1 g the d ft e t o ! on 1 ch tl t 1 acco 
has been c It vatel Anl tw fu tl ho n, tl tj t n\ opo to 
as certain kinds of celebrated American tobacco dettiriorated in quality 
the quantity of ashes diminished. This was, no doubt, due to the soil 
on which it grew becoming gradually exhausted of the potash and 
lime, which are the principal constituents of the ashes of tobacco; 
and these, fortunately, can be entirety replaced by mineral manure, if 
we include in the term sulphate of ammonia and sal ammoniac. 

The waste of manure is, therefore, a serious loss to mankind. In 
the preservation of these the Chinese nation are much more partic- 
ular than we ai'e, the knowledge ol the value of manures having, 
doubtless, been brought more immediately home to them, hy reason 
of the density of the population, which necessarily gives to all agri- 
cultural produce a high price. 

One load of well preserved manure is worth ten loads of manure 
that has long laid exposed to the weather. To prevent the hquid ooz- 
ings fi'om nmning to waste, and the ammoniacal vapors from volatil- 
izing, the manure-pile should not only be placed under shelter, but 
disposed in a pen with a slightly inclined floor, so that the liquid part 
can be run into reservoirs placed to receive it, from which it can be 
either carried separately on to the land, or pumped up from time to 
time over the manure-pile which has been disposed, with proper absorb- 
ents to retain it, which may be such as will also fix the ammonia, such 
as alternate layers of muck, decayed wood, vegetable mould, clay, 
charcoal powder, or the proper quantity of diluted sulphuric acid, viz : 
just sufficient to prevent all odor from arising from the pile, without 
arresting the proper decomposition of the mass. 

When ammonia or nitrogenous matter is exposed to the action of 
moist air or oxygen, in the presence of all«iiies or alkaline earths, the 
nitrogen becomes oxidized with the production of nitric acid, which com- 
bines with the base to form a nitrate, and the process is known under the 
name of nitrification. In this way the nitrogen of fresh urine can be 
fixed, but if the lime be added to manure in a state of fermentation. 
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where ainmoma is beiBg generatec!, it will have the efleet to expel the 
ammonia with loss of its nitrogen, at Itast for this particular locality. 
A natural process of nitrificaction takes place in the open fields where 
the bases are present ready to combice «ith the nitric acid. 

By a recent analysis of rain water, collected at the Paris Observato- 
ry, there was found rather more nitric acid than ammonia to be present. 
The citric acid was most abundant after stomis; and \a the months 
when it was found most abundant there was least ammonia. 

Dr. Gibert's investigations on the relative amount of nitric acid 
and ammonia in rain water give i,oou,cqd of nitrogen, in the form of 
ammonia, and ],cK;^ceo iii that of citric acicl. Ammonia he found most 
abundant in mists and dews. He found the quantity of nitric acid 
variable, at different seasons of the year, but most abundant after 
storms. He is disposed to think that nitric acid is probably equally 
efficacious with ammonia in supplying nitrogen to plants; and being 
more abundant, according to his obseiTations, tlmn ammonia, must fur- 
nish a larger supply to vegetation than ammonia, which bad genemlly 
been supposed to be the principal source of that element. G-ypsum, 
in a certain condition of humidity of the air, is an absorbant of carbo- 
nate of ammonia, by reason of the mutual chemical aifinities exerted 
between the sulphuric acid and ammonia and the carbonic acid and 
lime. Eunit clay also attracts ammonia. 

The insoluble mineml constituents gradually become soluble in time 
by the action of air and water on the soil. It is upon this principle 
that fallow, or what is improperly called rest, increases the fertilily of 
land. 

The solubility of some of these mineral ingredients, as for instance, 
silicate of potash, is hastened by the action of lime on the soil. The 
presence of carbonic acid, and probably also ammoniacal salts, increases 
the solubility of the mineral constituents. Much of the benefit 
experienced by the decay of vegetable and animal matter is due to the 
formation of such compounds, and the subsequent solvent action they 
exert on the mineral constituents. 

Frequent tillage, by exposing new particles of soil to the air, and 
rendering it finer, facilitates the development of the soluble mineral 
salts in the soil; but it has, at the same time, one deleterious effect, 
in causing the too rapid decay of the organic constituents of the soil, 
at a time when the crop cannot be benefited by it It is upon this 
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principle that Sclileiden, in Germany, has recommenced the less fre- 
quent use of the plow, and looks upon plowing as a "necessaiy evil — 
one to be employed only so far as necessity requires — because in 
the too frequent loosening of the soil the decomposition of humus is 
so rapid as to overbalance the benefit from exposure to the air." 

It has been shown by S. Smith that in countries where labor is 
cheap the fertility of exhausted land can, to a great extent, be restored 
without any kind of manure, by a simultaneous system, on one and the 
same pieces of ground, of fallowing strips of three feet in widtb, and 
drilling in the grain on alternate strips of three feet, in rows one foot 
apart, sowing single grains every three inches in the drill, in connec- 
tion with a system of spade husbandry, carried on while the crop is 
growing by which the alternate three feet of fallow ground is turned 
over, so as to expose, each season, from four tJ3 sis inches of the sub- 
soil. The planting of wheat took place the beginning of autumn, and 
the spade trenching as soon as the plants were fairly up. In spring 
the wheat rows were well hoed and hand-weeded, and the intervals 
stirred with a one-horse scarifier. In this way, on a field which had 
been severely cultivated for a century, he raised, from a little over one 
peck of seed, thirty-six to forty bushels of wheat to the acre, or rather 
half acre, (since only one half the field was in reality planted,) and 
the grain off each acre sold for a clear profit of ®38 over and above the 
cost of the labor of production. He employed six men at twenty-four 
cents a day, who dug an acre in five days. 

This system of renovating exhausted land is based altogether upon 
the system of bringing fresh particles of soil to the action of the air, 
by which the insoluble mineral constituents become soluble by degrees 
in sufficient quantities to meet the wants of vegetation, which proves 
that judicious tillage is equivalent, for a time, to manuring the ground, 
M. Baudrimont has shown, that there are what he calls "inst-erstitial 
currents" in arable soil, which bring np, by a kind of capillary action, 
the soluble, saline constituents from the sub-soil to the surface. The 
advantages of fallow are in part due to this natural circulation in the 
soil. 

Ground rich in organic matter or humus, in consequence of its ab- 
sorbent power of moisture, stands drought much better than soil poor 
in these ingredients. It is also much warmer, for the darker the earth 
tho better adapted it is to receive the suns rays. These are two of 
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the principal benefits which agriculture derives for either natural or 
artificial organic manures, inclepandent of the atmospheric fertilizers, 
which are ahsoihed into the earth simultaneously with the moistui-e. 

The practice of a rotation of crops is founded upon the fact that 
different plants assimilate different proportions of the mineral constit- 
uents; for example, wheat requires a much larger proportion of silica, 
phosphoric acid, potash, aod magnesia than oats; barley demands 
more silica and less potash and phosphoric than corn; and potatoes 
^similate more potash and less lime than turnips; clover and grasses 
generally, as well as peas and vetches, require much lime. 

Now since it should be an axiom in agriculture to endeavor to re- 
tain the due balance or proper proportion of the mineral constituents, 
the same crop should not be put successively on the same ground, 
nor should two crops follow one another, both of which require large 
proportions of the same ingredients; for instance, wheat should not 
be followed by rye, because they both assimilate large quantities of 
soluble silica, potash, magnesia, and phosphoric acid; but should be 
followed by clover, which requires much lime, and less of the other 
ingredients ; then potatoes might follow, which require comparatively 
little lime and phosphoric acid; this may be followed by corn, which 
appropriates more phosphoric acid and silica and less potash. Thus 
cot only is time given for those ingredients, removed in largest quan- 
tities, to be renewed by further disintegration of the eoil, and the ac- 
tion of solvents, but the too rapid exhaustion of one or two of the 
constituents of the soil avoided. 

Again: two plant-s do not succeed well together, or after each other, 
that have roots of equal or nearly the same length, because they draw 
their sustenance too much from the same stratum of earth. 

If a cheap source is at hand, of such minerui manure as contains 
the ingredients removed by any given plant, then a rotation of crops 
becomes unnecessary, and the farmer may then raise, on the same land, 
in succession, whatever he finds most profitable. The establishment 
of the fact that rotation of mineral manures may be adopted as a 
substitute for a rotation of crops, is one of the great boons which 
agriculture has derived from chemistry. 

In order to obtain a maximum produce there must be, as we have 
already remarked, a correspondence in the proportion of the available 
mineral and atmospheric eonstitueut-s ; an excess of either beyond the 
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due proportion will not increase the harvest. It was for want of a 
proper understanding of this law of agricultural chemistry, together 
with that previously stated, that the addition of mineral manures alone 
to land, already containing enough for the necessities of the plant, 
would not increase the crop, that led some of the leading agricultur- 
ists df England to the most erroneous inferences, from experiments 
which they instituted on the application of mineral manures, as to their 
importance and value, and which caused them to reject and discoun- 
tenauce what they denominated "LeiUg's Mineral Theory.^'' 

Leibig has, however, in an admirable little work published in 1855, 
under the title of "Principles of Agrteultaml Chemistry," conclusive- 
ly demonstrated, aot only the correctness of bis views, but has shown 
most satisfactorily that the very experiments deduced to disprove his 
doctrine tend, on the contrary, to confirm and strengthen the chemi- 
cal reasoning which led him to teach that no soil could be a fertile one 
that was deficient in the inorganic or miuei-al constituents found in the 
ashes of plants; that it was of no avail to add nitrogenized manures 
alone to land, where these were absent or very sparingly distributed, 
and that it was of more importance to restore to exhausted barren 
lands these mineral ingredients, found in the ashes of plants, than am- 
moniciil or other nitrogenized and purely organic manures; because, as 
has been already explained, these can, in due time, he appropriated from 
the atmosphere, spring, and rain water. 

In promulgating this doctrine it was never intended to depreciate 
the importance of the nitrogenized organic manures, but to explain 
under what circumstances they might be applied with advantage; al- 
so, to correct an error which led many to estimate the value of a ma- 
nure by the nitrogen, or at least only from the organic constituents 
which it might contain, 

The chemical investigations of the soils of Kentucky bear ample 
testimony of the justness of Liebig's doctrines, as will appear in the 
sequel. 

There is invariable enough of silica in the soil for the use of plants, 
but it is not always in the soluble form required for assimilation. 
When plants lodge, that is, when the stalks of plants are so weak and 
feeble as not to be able to support the weight of the head, it is an indi- 
cation that there is not sufficient soliiUe silica for the use oi the plant. 
In such case, it is not an application of silica that is indicated, but of 
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potash or lime which will render the silica soluUe. Failowj however, 
will often efiect the same end. When, on the contrary, the head does 
not fill out properly, it proves either that there is a deBciency of phos- 
phoric acid in the soil, or that it is in an insoluhle condition. When 
the leaves look fresh and green it is an indication that they have a full 
supply of ammonia; when they appear- reddish it is from deficiency of 
this alkali. 

Lime applied to soil not only hastens its disintegiutioo, but it acts 
energetically on the organic matter of soil, rendering it soluble and 
available. In this way, it is true, it exhausts a soil, but only in a 
necessary way, if high farming is the object. Lime also corrects acid- 
ity of soils. I'or both reasons lime may be applied to much greater 
advantage, and in larger quantity to land rich in organic constituents, 
than to a soil nearly destitute of it. 

The purest limestones ai'e by no means the best as fertilizers of land, 
because accidental admixtures of clay, phosphoric and sulphuric acid, 
and alkalies are valuable additions to the soil. 

If lime is deficient in a soil the application of gypsum sometimes pro- 
duces a sour reaction by the liberation of sulphuric when there is no base 
ready to neutralize it. In such case caustic lime should be added 
along with the gypsum, which will effectually counteract this tendency. 
The more soluble the constituents of a manure the more valuable it is, 
since it acts promptly and its benefits are obtained without waste of 
time and consequently capital. In such a condition it is of course 
stronger and more concentrated, hence due caution is required in the 
quantity applied. 

In urine the salts are in a more soluble condition and its nitrogenous 
principles enter more quickly into a state of putrescence than in solid 
dung, on this account the former is more forcing, but the latter con- 
tains.more of the phosphates. For this reason urine and the soluble 
salts generally are leaf-producing, as these salts predominate in this 
part of the plant, while the dung and the more insoluble salts are grain- 
producing. Both must be united to produce a truly efficient ma- 
nure. 

Ashes are not always the best form to supply potash to land near 
large cities, as salts rich in potash can often be obtained. Ten to fif- 
teen cents worth of which would be equal to thirty bushels of ashes. 
Mitrates of alkalies are good substitutes for ashes. 
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On stock-fai'ms, where young animals are reared and sold, when 
they come to maturity; also on dairy-farms, where milk, butter, and 
cheese are prepared for market, there is necessarily a great drain upon 
the soil, principally in phosphate of lime or bone-earth. It has been 
estimated that there is removed one thousand pounds of this bone- 
earth In the shape of veal, butter, and cheese derived from twenty cows, 
pastured during one summer on a farm. Chiefly by this means, and by 
the successive crops of wheat exported from the Genesee and Mo- 
hawk vallies, the average crop of wheat has been reduced from thirty- 
five to forty bushels to twelve and a half bushels per acre, and this 
reduction has been proved to be, in most cases, due to the removal of 
phosphoric acid from the soil. 

Sandy soils are greatly improved by the application of absorbents, 
such as muck, humus, vegetable mould, charcoal, coal-dust, and clay, 
because pure sand has comparatively a small absorbent power, and 
allows what ammonia and nitrates may have been brought down by 
rains to evaporate again into the atmosphere, or filter through it. 

It is very essential that a soil be made by tillage porous, since all 
the rain that runs off, without soaking into it, carries away with ifc 
ammonia, nitrates, and other fertilizers, which would otherwise be 
absorbed and appropriated. There is another great advantage in ren- 
dering the soil porous: free access of air is admitted, and more 
carbonic acid admitted with the water, so that, independent of the 
service rendered by carbonic acid, as a source of carbon, it exerts a 
greater solvent power of the mineral constituents of the soil, and thus 
renders a larger supply available. There is, however, this drawback 
in frequent tillage, that should be borne in mind, as already hinted at, 
that it accelerates the decomposition of the organic principles. 

The free access of air, and consequently of oxygen, also counteracts 
any deoxidizing effect which any of the constituents of the soil may 
possess, such as protoxide of iron, which, by absorbing oxygen as it 
passes into the state of peroxide, has an injurious influence on vegeta- 
tion. In contact with air it gradually passes into the state of peroxide, 
which, on account of its absorbent effect on ammonia, is serviceable. 
The free access of air also corrects acidity by developing bases which 
neutralize the free acids. It promotes the formation of carbonic acid, 
and sometimes also of nitric acid, by the oxidation of the carbon and 
nitrogen of organic principles in the soil, both of which act beneficial- 
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ly, as previously explained. It hastens the decomposition of the soil, 
and therefore liberates fresh mineral fertilizers. 

In thickly settled countries, where farming prodace 'is high, and 
labor cheap great advantage has been obtained from under-draining. 
In the western country what little draining has been done has, for the 
most part, been eifceted by open ditches. Under-draining has many 
advantages over open ditches. It does not cut up the gi'oundj nor 
foster weeds. All the water, in passing through the soil, gives up its 
condensed fertilizevs, which are, in a great measure, lost in the flow oi 
surface of water. In its passage downwards it removes or changes 
effete matters, secreted from the roots of plants, which are deleterious 
to vegetation, tfnder-draining also warms the surface-soil, and the 
cooler substratum condenses the moisture out of the atmosphere, which 
has free access to it; this, in a great measure, counteracts droughts, 
besides effecting all the good already indicated, as obtained by a free 
access of air to the soil, Under-draining is said, also, to prevent the 
dying out of grasses, by keeping their roots free from injurious influ- 
ences; to distribute nutriment more effectually; besides removing 
excess of water, and thus deepening the surface-soil. It renders vege- 
tation earlier in spring, and prevents the freezing out of the grain in 
winter; too rapid evaporation of the water, and the formation of a hard 
crust on the surface. 

We are apt to regard draining as requisite only for wet and low 
swampy ground, but experience seems to prove that it is nearly equal- 
ly beneficial in counteracting too great dryness. It is estimated by 
fai'mers, in districts where it has now become an almost universal 
practice, that it increases the profit on the land ten to twelve per cent.; 
and pays for expenses of nnderdraining in thi'ee years. It is said, 
also, and I have little doubt of the fact that it removes the malaria or 
whatever other cause produces intermittent fevers ; so that these diseases 
have almost disappeared from districts affected with such disorders pre- 
vious to its introduction. In addition, investments made in under- 
draining farms have proved to be amongst the safest now made in the 
farming districts of England, and the government of Great Britain 
encourages it by loaning money at five per cent, to aid in extending 
this system; and money can be obtained on easy tenns from other 
sources for the same purpose ; all of which is sufficient proof of its 
5 in a. pecuniary point of view in that country. 
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That it would be ecLually beneficial to onr lands there is little doubt; 
whether it would pay is a question that still remains to be proved. 

It may be well, in this connection, to mention that the stiff clay 
soils usually prevailing in Kentucky in the vicinity of the Black De= 
vonian Shale are lands that can hardly be brought into suceessfd cul- 
tivation without draining ; and it appears that this shaly rock, when 
su£Sciently hard and tabular in its etractuie, may answer as a tolerable 
substitute for the manufactured under-drain tile, where these jcannot be 
obtained. 

Our country is, probably, in a condition to be benefited, at present, 
more by sub-soil plowing; though to derive the full advantage from 
this system it should be combined with under-draining. Accord] 
ing to the most approved method of subsoiling, at present practicedj 
the subsoil is only loosened — not turned ap on the surface — and for 
this purpose Mapes' form of sub-soil plow is generally adopted, since 
it may be worked, in most cases, by a single yoke of oxen. It is con- 
sidered advisable only to disturb a few inches of the sub-soil each 
season, e^ some sub-soils require considerable exposure to the air before 
their fertilizing eifect is developed, and a mixture of too great a quan- 
tity of this at a time, with the surface-soil may, sometimes, injure the 
crop. 

During the progress of the survey I have met with but one insfeince 
where the benefits of deep plowing and sub-soUing have been at all 
doubtful. That case was in Nelson county, on the waters of the Chap- 
lin fork of Salt river, along the range of the out-crop of the silicious 
mudstone intercalated in the blue limestone, on Mr. Beauchamp's farm. 
If it really proved injurious it was probably because too large a por- 
tion of the subsoil was mixed, at one time, with the surface-soil. We 
shall, however, be better prepared to give an opinion on this subject in 
the second part of this volume, when the chemical analysis of this 
soil and suh-soU shall have been completed. 



,y Google 



,, Google 



CHAPTER 11. 

AGRICULTURAL GEOLOGY. 

KENTUCKY SOILS. 

On a former occasion I alluded to the distinctive characters which 
might be observed even in the external appearance of Kentucky soils, 
based on the principal geological formations. I shall now point out 
more precisely in what that difference consists, by presenting a com- 
parative view of their chemical constitution, selecting, for this purpose, 
some of those specimens, at this time collected, and of which Dr. Pe- 
ter has now completed the chemical analyses, placing them here for the 
sake of convenient reference and comparison, in apposition. 

{A) is a virgin soil from the Leptaena, Plcurotomaria and Bellero- 
phon beds of the Blue (or Lower Silurian) Limestone of Woodford 
county. 

(i?) is a virgin soil from the Magnesian Limestones, under the Cor- 
alline bed of the Falls of the Ohio, belonging to the Upper Silurian 
System, collected in the eastern part of Jefferson county. 

(C) is a virgin soil, over the Lithostrotion beds of the Sub-carbonif- 
erous Limestone of Barren county. 

{J)) is a virgin soil from the Coal Measures of Ohio county. 

(J?) is a virgin soil from the Quarternary formation of Henderson 
county. 
In 100 parts of the soil, dried at 300°— 

{^) 
7.771 



Organic and volatile matters, 
Alumina, (iheplastic earth of 

clay,) 
Oxides of iron and manganese, 
Carbonate of lime. 
Magnesia, 
Phosphoric acid. 
Sulphuric acid. 
Chlorine, - 
Potash, 
Soda, 
Band and insoluble silicates, 



Moisture driven off at 300°, 



12.961 



(^) 


(0) 


(^) 


(E) 


7,996 


S.200 
3.460 


6,060 


6,080 


7.480 


2.S4D 


4,349 


3.490 


.394 


.366 


.176 


1.254 


.240 


.205 


.166 


.447 


.205 


.159 


.101 


trace. 


.082 


.197 


.413 


not de. 


t determined. 


.060 


not de. 


.200 


.197 


.157 


.085 


.043 


.090 


.015 


.034 


83.134 


87.686 


90.166 


89,670 



99,648 99.774 100.100 100.683 100.060 
. 4.700 4.420 2,340 1.740 2,042 
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The Woodford soil {A) of this table supports a growth of siigai'- 
tree, pig-nut, hickory, hackberry, ash, walnut, mulberry, buckeye, and 
bos-elder, with an under-gvowth of pawpaw and elder. It was collect- 
ed from the water-shed between Grier's and Clear creek. 

The predominating growth, in that part of Jefferson county where 
soil (-B) was collected, on gently rolling land near the sources of 
Floyd's fork of Salt river, Goose, and Hanrod's creek, is beech mixed 
with hickory, ash, walnut, cheny, and poplar. 

In the early settlement of that country, that portion of Barren 
county where the virgin soil (C) was collected, was emphatically a 
grass country — the "Barren grass" reaching as high as a man's head ; 
now a large portion of the country of the Barren lim^tone region is 
grown up with small oaks. 

The Ohio county soil {B) is only an average specimen of a Coal 
Measure soil, supporting a growth of white oak, hickory, ash, and 
poplar. 

The Quarternary soil {H) of Henderson county, is characterized by 
a large growth of white oak, poplar, and walnut. 

The Blue limestone soil of Woodford {A) is peculiarly well adapted 
for the growth of hemp. On some farms this crop has been grown, al- 
most without interruption, for twenty successive years, and still the 
land is exceedingly productive. 

The soil derived from the blue limestone and maris of the Lower Si- 
lurian Period, in Kentucky, are remarkably genial to the growth of 
grasses — to blue grass in particular — as is evinced in the remarkable 
development of the stock pastured on the Blue Limestone Region gen- 
erally. For the most part they are almost a year in advance in bulk, 
weight, and form, to the stock raised on the soils derived from the Car- 
boniferous group. 

The acknowledged superiority of this soil is evidently due to the 
preponderance of the mineral constituents, lime, phosphoric acid, and 
the alkalies. It contains, as will be seen, fourteen times as much lime, 
three times as much phosphoric acid, and more than twice as much 
potash as soil {D,) from the Coal Measures. Its superior fertility bears 
no relation to the organic and nitrogenous constituents, for it has no more 
of these than many soils fiir inferior to it in productiveness, The large 
amount of alumina and oxide of iron, no doubt also greatly contrib- 
utes to the permanent fertility of the blue limestone soils, since these 



,y Google 



GENEBAL REPORT OF GEOI.0Q[GAL SURVEY. 33. 

not only materially aid in condensing ammonia out of the atmosphere, 
but the former retains and prevents the soluble salts from filtering 
away beyond the reach of the roots of plants, and by gradual disinte- 
gration supplies, by dej^rees, soluble salts of potash, which are being 
continually liberated from their original insoluble combination of sili- 
cate of alumina and potash, existing originally in the rocks and miner- 
als from which clays have been derived. 

Though the Woodford county blue limestone soil does not yield to 
carbonic acid water quite as much soluble saline matter as the sub- 
carboniferous soil No. 234, of Wayne county, or as the quarternary 
soil No. 126j of the former report, yot it still stands third in the list, 
even in the quantity of soluble ingredients ready for the use of vege- 
tation. It resembles, in its composition, some of the fertile soils near 
Tulln, in Lower Austria, except that in the Aiistiian soil the alkali 
seems to be almost entirely soda, while the Kentucky soil has both 
alkalies — the potash predominating over the soda. It has, also, much 
the same constitution as a very fertile soil of Hungary, near Esakang, 
except that in this soil, likewise the soda predominates over the pot- 
ash, and it contains considerably more magnesia than the Woodford 
soil. 

In this connection I would especially call the attention of the farm- 
ers of Woodford county, and those of the blue grass region generally, 
to the important fact that the sub-soil No. 552, of this report, taken 
from a foot beneath the surface, in an old field adjoining where the vir- 
gin soil {A) or No, 550, of Dr. Peter's Report, and therefore within 
easy reach of the sub-soil plow, is even richer in all the mineral fertili- 
zers, except sulphuric acid and soda, than the virgin soil {A) itself, al- 
though the old field, from- which this sub-soil was collected, has been 
in cultivation ever since 1808. Herefrom we have a sure guarantee 
of a cheap and easy means of restoring this variety of the blue grass 
land of central Kentucky, when its fertility diminishes, simply by 
gradually stining up with the sub-soil plow, this invaluable store of 
mineral fertilizers, which, by judicious management, may be said to be 
almost inexhaustible. 

The chemical analysis of a red under-clay from the east part of Fay- 
ette, No. 509, shows a corresponding richness in mineral fertilisers. 

In my special report, made last February, the difference was exhib- 
ited between the Blue Limestone soil of Woodford, of the Lower Silu- 
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ijaii Period, atid a soU from tbe eastern part of Jefferson county, col- 
lected over the Magnesian Limestone of the Upper Silurian Period, that 
underlie the Coralline beds of the Falls of the Ohio, of which the 
analysis is given in column {G) of the foregoing table. These re- 
marks are here inserted for the benefit of those who may not have had 
an opportunity of seeing that report, 

"It will be perceived, from tbe foregoing comparative analyses, that 
the acknowledged superiority of the blue limestone soil does not de- 
pend, as is usually supposed, on its greater richness in organic matters, 
since, in fact, it contains 0.225 less of these principles than exists in 
tbe Jefferson county soil. This is also proved by comparison with the 
analysis of the Fayette county blue limestone soil, given on page 277 
of the fii"st Geological Keport; for in that soil the organic and volatile 
matters are only .004 more than in soil {B) of the above table. On 
the contrary, these comparative analyses, as well as many others which 
will be hereafter furnished in the succeeding reports, give abundant 
evidence that it depends on the greater proportion of inorganic con- 
stituents, viz: the phosphates, sulphates, andalkalies; although these, 
as may be observed, do not amount, in either soil, to a large per cent- 
age; together with the much largei' quantity of alumiua and oxide of 
iron, which is 5.481 percent more in (^) than in {B). It is now well 
1 that phosphates, sulphates, alkaline earths and alkalies are 
1 constituents of plants and must form a part of their food; in 
fact, the cereals cannot come to perfection and form a nutritive grain for 
man ox animals, if the soil is destitute, or even very deficient, in phos- 
phoric acid ; and, though we are accustomed to view a soil proportional- 
ly rich to the larger or smaller quantity of vegetable mould it contains, 
yet the presence of the above inorganic constituents are as essential and- 
more difficult to restore, when once exhausted, inasmuch as they can- 
not, like the organic, be appropriated out of tbe atmosphere, but must 
be renewed, either by disintegration of the rocks which contain them, 
and from which they are originally derived, which must necessarily be 
a slow and tedious process, or by the labor and expense attendant on 
the transportation of guano, bone-earth, and a few other varieties of 
manures in which these substances are contained. Indeed, some of the 
earthy fixed constituents of soils, especially the alumina and oxide of 
iron, i. e. ferruginous clays, are important vehicles, through the inter- 
vention of which ammonia is absorbed and fixed out of the atmosphere, 
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and it is mainly from the presence of lime ia the soil that nitric acid 
is produced; a remarkable fertilizer; either from the elements of am- 
monia, as evolved in the nascent state from decaying animal and 
vegetable matter and perhaps to some extent directly from the atmos- 
phere during thunder-storms. 

"The quantity of inorganic fertilizers which the Woodford county 
soil possesses over the Jefferson county soil, in one hundred p;irts, are 
therefore : 

Alumina and oxide of iron and manganese, 5. 481 

Carbonate of lime, 2.070 

Phosphoric acid, 0.114 

Sulphuric acid, 0.068 

Potash, 0.194 

Soda, 0.087 

Total, 8.014 

"The total preponderance of these fertilizers in the Woodford soil is, 
therefore, a little over eight per cent.; and, of some of the individual 
ingredients, only a small fraction o;' one per cent.; this, at first sight, 
appears small and insignificant, but when calculated over a single acre 
of ground, only six inches in depth, the number of pounds becomes 
Tery considerable. 

"Assuming, as found by trial, that the average approximate weight 
of these air-diied soils, in the condition used for analysis, to be about 
sixty pounds to the cubic foot, we obtain the following amounts in 
pounds, on each acre six inches deep, which the blue limestone soil of 
Woodford county contains over that in the soil of the eastern part of 
Jelferson county : 
71,625 pounds of alumina, oxide of iron and manganese. 
27,060 pounds of carbonate of lime. 
1,489 pounds of phosphoric acid. 

888 pounds of sulphuric acid. 
2,535 pounds of potash, 
1,136 pounds of soda. 

104,723 pounds total. 

"Hence to make the Jefferson county soil equally productive with 
the Woodford, for six inches in depth, there requires to be added to each 
acre of ground : 
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71,625 pounds of ferruginous clay. 

27,060 pounds of limestone or 16,188 pounds of burnt lime. 

S,17S pounds of bone-earth. 

2,161 pounds of gypsum. 

4,848 pounds of unleaclied ashes. 

2,465 pounds of common salt. 

11!, 314 pounds total. 

"In place of the 3,116 pounds of botie-eai-th and 2,161 pounds of 
gypsum, there might he suhstitutedj with advantage, 3,000 pounds of 
superphosphate of lime; that is bone earth which has been treated with 
sulphuric acid, by which results an acid phosphate of lime and gyp- 
sum; which has beeu found, in practice, an excellent fonn of applica- 
tion of the highly important inorganic constituents of soils. Soda and 
lime are also very advantageously employed in agriculture by dissolv- 
ing common salt in as much water as is required to convert the caus- 
tic lime into a fine powder and slacking the lime with this brine. 

"However, all these ingredients, except the ferruginous clay, can be 
obtained by the application of farmyard manure, of which there is al- 
ways more or less on every farm; but not in the manure as it is usual- 
ly found, after long exposure to weather, along side the stable, but in 
fresh stable and cow-house manure, or in manures which have been 
properly preserved under cover and in such a manner that neither the 
soluble portions have been drained away in liquid oozings from the 
manure pile; nor the ammonia volatized into the atmosphere; in ma- 
nure, in short, which has been carefully heaped up under shelter in a 
slightly inclined plank pen, with tight floor constructed so that all 
the liquid part can drain into a tank or cistern, from which it ciin be 
pumped over the manure heap from time to time, or carried separate- 
ly on to the land; while, at the same time, caie has been taken to fix 
the ammonia which would otherwise escape into the atmosphere, either 
by the addition of alternate layers of muck, decayed wood, or other 
vegetable mould, charcoal powder, or, better than all, so much dilated 
sulphuric acid as shall prevent any odor being emitted. To such a 
manure pile the lime slacked with brine is also a good addition, as the 
sulphate of lime and chloride of calcium thereby formed are excellent 
absorbers of ammonia. 

"In the same region of Jefferson county a soil was collected from a 
field which had been twenty-five to thirty years in cultivation; also. 
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samples of the immecliate sub-soil and red under-eky, which almost 
universally underlies these lands at the depth of a few feet. 

"The following is the compafative analysis o£ the virgin soil of Jef- 
ferson, {£,) while (A) is of the soil from the adjacent field long in cul- 
tivation : 

In 100 Parts. A. B. 

Organic and volatile matter, , - . - 7.996 4.506 

Alumina, oxide of iron and manganese, - - 7.480 6.204 

Carbonate of lime, .394 .316 

Magnesia, .240 .200 

Phosphoric acid, .206 .191 

Sulphuric acid, .082 .067 

Potasli, .200 .168 

Soda, .043 .070 

Sand and insoluble silicates, . - . . 83.134 88.318 

Loss, 0.226 00,000 

100.000 100.066 

"It appears from the ahove that there has been caraied off from this 
field, by the succession of crops harvested, assimilation by stock, fil- 
tering and washing, a part of every fertilizing ingredient except soda? 
in the following proportions in 100 parts: 
Organic and volatile matters, - - -- - - - • 3.490. 

Alumina, oside of iron and manganese, ..---- 1.240 

Carbonate of lime, - .078 

Magnesia, .040 

Phosphoric acid, ---.--.--. .014 

Sulphuric acid, . .016 

Potash, 04g 

Total, - . 4,919 

"This, calculated for one acre, six inches deep, gives: 
45,607 pounds of organic and volatile matter. 
16,204 pounds of alumina, oxide of iron and manganese. 
1,019 pounds of carbonate of lime. 
622 pounds of magnesia. 
182 pounds of phosphoric acid. 
196 pounds of sulphuric acid. 
648 pounds of potash. 

64,378 pounds total. 

"Here then we have the amount in pounds which would he requii'ed 
to be restored to each acre of this field to bring it back to its original 
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fertility, provided tlie influence of caltivation has only extended to the 
depth of six inches; but these amounts would require to be doubled, 
if the exhanstjng influence has extended to one foot. 

"In Bai'ope, where the different kinds of manurej both organic and 
unorganic, have a commercial value, the 

45,607 pounds of organic and volatile matter would be worth, - - $ 28 50 
16,204 pounds of alumina, oxide of iron and manganese would be 
wortli only wLat it might cost to restore it, either by 
means of the sub-soil plow or the cost of hauling it 
ofl to the land, if beyond the reach of the sub-soil 
plow. 
1,019 pounds of carbonate of lime, worth, ...... 63 

622 pounds of magnesia, worth, ...-,- 25 

182 pounds of phosphoric acid, worth, - - - - - 1 B2 

196 pounds of sulphuric acid, worth, -.---- 24 

548 pounds of potash, worth, 8 22 

64,378 S 39 66 

"The importance of the information conveyed by these results is 
most manifest. 

"By far the most expensive part of the above ingredients, if requir- 
ed to be puTchased and hauled on the ground, would be the organic 
constituents; but fortunately there are other more economical alterna- 
tives of reclaiming the lost humus of a soil. The most abundant 
proximate principle of humus is vegetable fibre which, by decay, 
yields chiefly carbonic acid and the elements of water. It is by sup- 
plying these to plants that it is mainly efficacious in agriculture. 
Fortunately there is an inexhaustible store of these principles in our 
atmosphere, and the farmer has the power, if he knows how, to appro- 
priate them to his use from that source, without seeking further. 
Strange as it may at first sound, land can be manured from the atmos- 
phere; that is, it can receive from it the fertilizing elements of the 
organic constituents of manures. But this must be effected through 
the intervention of the mineml, inorganic or fixed constituents of the 
soil; that is, those earthy principles which cannot be burnt off by fire 
and are, therefore, found in the ashes of plants — such as the phosphoric 
and sulphuric acids, lime, clay and alkalies — for with an abundant 
supply of these and ammonia a luxuriant growth of leaves and roots 
overspread and penetrate the ground, having, during their growth, 
fixed a very large proportion of theii' weight and substance out of the 
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atmosphere; it is upon this principle that the improvement of land by 
green cropping is based, which, when turned in, passes rapidly into a 
state of decay, furnish in this way an immediately available and abun- 
dant supply of carbonic acid, and oxygen and hydrogen in the propor- 
tions in which they exist in water. But these substances can moreover 
be condensed out of the atmosphere by good tillage, for the more porous 
and loose a soil is the more it is penetrated by air and rain water, in 
which more or leas carbonic acid is always condensed. Thus, if the 
farmer takes care that his land is sufficiently supplied with these inor- 
ganic constituents above mentioned and a certain amount of the nitro- 
genous principles, he need not go to much expense in hauling humus, 
or its equivalent substances mainly consisting of woody fibre, as the 
atmosphere has always a liberal supply on hand. Indeed the niti-o- 
genous principles can also be obtained to a considerable extent from 
the same source; since there are abundant emanations continually 
volatilizing ammonia and carbonate of ammonia into the air, which are 
returned to the earth by every shower of rain or fall of snow, besides 
what is absorbed by a porous, well tilled soil, particularly if that soil 
has a notable quantity of clay and peroxide of iron. 

"Seeing then whence the organic and volatile matter of the soil may 
be derived, the next inquiry which presents itself in connection with 
the comparative analysis of the soil just given is, can any or all of the 
removed inorganic constituents be obtained from the sub-soil or under- 
clay that underlie the soil? Because, if so, this is, undoubtedly, the 
most accessible and cheapest source, whence tliey can be restored to 
the soil. 

"The following analyses of the immediate subsoil {A,) and the under- 
clay (5,) give the answer to this question : 



Organic and volatile matter, 
Alumina, oxide of iron and m 
Carbonate of lime. 



PliOBphorio acid. 
Sulphuric acid, 
Potash, - - - - 
Soda, .... 
Sand and insoluble silicates, 
Losa, .... 



.088 
.297 
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"The conclusion, from the preceding analysis is, that they cao be 
supplied to a ^/m-iVci? extent by the immediate snb-soit; but in much 
greater abundance by the red, feiTuginoas, under-clay which is fonnd 
universally a few leet under the soil of this part of Jefferson county. 
This uader-clay is not only rich in alumina and peroxide of ii'on, uncon- 
kiminated with proiosiAe of iron, substances which have a remarkable 
power of absorbing ammonia from the atmosphere and yielding it by 
degrees to plant?, besides retaining other manures and water, but in 
addition, this red under-elay, it will be observed, contains more than 
twice as much phosphoric acid, and nearly double the amount of alka- 
lies, which are in the virgin soil. How important is this information 
to the farmer. He learns by these chemical analyses that he need not 
go to any other source, at present, for his supply of the inorganic food 
of plants; and that by the aid of powerful sub-soil plows, where 
this red clay is sufficiently near the surface to be reached by this op- 
eration, or where it lies too deep to be thus turned up, he can obtain 
it by only sinking with his pickaxe and shovel a few feet beneath the 
surface of his own land. 

"Let those who have hitherto had little faith in the powers of chemis- 
try to reveal to agriculture invaluable ti'uths contemplate these results. 
"I have heard farmers, and even those professing to be chemists, ex- 
press their doubts that that science could ever disclose the mysteries 
of vegetable assimilation, or the way in which plants received their nour- 
ishment and the transposition of tlie elements thereto contributing; but 
he who has closely watched the rapid strides of discovery in chemis- 
try in the last quarter of a century cannot fail to have most implicit 
confidence in this noble science." 

AH of the varieties of the blue limestone soils are not equally rich, 
in the mineral fertilizers, with the Woodford and Fayette soils; but, 
so far as the chemical analyses have yet been carried, they exhibit pro- 
perties far above the avei"age in fertility. Consideiable vai'iation will, 
no doubt, be observable when all the different varieties already collect- 
ed, and others which it is intended hereafter to select, shall be analysed ; 
for both the lithologlcal character of the vailous strata of which this 
formation is made up, and the difference in the growth of timber and 
shrubs, indicate this. Eor instance: there is interstratified, in the 
blue limestone formation, a peculiar silicious mud-stone along a belt of 
country which will be more particularly described hereafter, lunging 
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through Jessamine, east part of Fayette, Scott, Grant, and a part of 
Owen, Harrison, Boone, and Carrol! counties, which not only stamps a 
marked character to the soil, but a peculiar disease follows its range, 
which I have found no where else on this formation. 

I am able at this time to call attention to the chemical analysis of 
one soil. No. 504, of Dr. Peter's Report, collected from a narrow strip 
of beech timbered land, ranging through the eastern part of Fayette 
county, where eilicious mud-stones and shales. No. 505 and 506, are 
superimposed on the Isotelus and Leptaena beds, in the blue limestone. 
It is, perhaps, not as characteristic a sample as I shall be able to sup- 
ply hereafter from Grant county, whei'e these strata, known as the 
"rotten sandstone," are more developed, and extends over a wider 
belt of country. In Fayette it only occupies a strip of so called 
"sobby beech flats," of about a quarter to half a mile wide, on the head 
waters of Elkhorn creek. This soil is not nearly so productive as the 
true blue limestone soil. The analysis shows that it contains less than 
half as much of most of the mineral fertilizers as the best blue 
limestone soil of Fayette county. 

It is particularly worthy of note that the only milk-sick region 
which I have, as yet, become acquainted with, on any part of the range 
of the blue limestone formation, follows the out-crop to the surface of 
this so called "rotten sandstone," and its accompanying characteristic 
soil. 

Again: an intimate connection is evidently traceable, in a portion of 
Nelson county, between the soil and underlying substratum of shell 
limestone in which the fossils are all converted into silex. This bed 
of rock, of no great thickness, by disintegration gives rise to a silico- 
calcarpous reddish-brown earth, in which the silicified fragments of the 
characteristic orihis are distinctly traceable. This earth is coincident 
with the so called "blue ash lands" of Nelson county, whereas the up- 
per member of this formation, in Spencer county, give rise almost ex- 
clusively to beech. 

The chemical examinations of the soils and sub-soils from Woodford 
county — Nos. 550, 551, 552, and 553 — are attended with peculiar in- 
terest, inasmuch as this, and a few of the adjacent counties of Ken- 
tucky, are regarded by our citizens as the "Garden Spot" of the West, 
and not without justice; for although there may be other blue lime- 
stone soila in the state, as well aa in Ohio and Indiana, that will eom- 
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pare favorably with it, still it is doubtfai whether a tract of equally 
fertile upland soil can be found, having the surface so level and un- 
broken, and therefore so favorably situated for cultivation, in conse- 
quence of their being locat-ed toward the sources of small streams. 
The county of Woodford borders, it is true, on the valley of the Ken- 
tucky river, but since its blufi's rise very abruptly, and its eastern trib- 
utaries rising in the county are very short in their coarse, because the 
summit level between the Kentucky and Licking rivers lies, in this 
part of the state, comparatively close to the former river, the configu- 
ration of the land is, in consequence of this peculiarity of its physical 
geography, very gently undulating, and comparatively level, even 
within a mile or two of the deep gorge of the principal water-course 
of tlie state. 

The peculiar adaptation of the soil to the gi'owth of hemp, as al- 
ready remarked, has caused the early settlers to put large tracts of their 
land, for many years in succession, in this staple. As the inorganic 
base assimilated in largest quantity by this plant is lime, being eight 
to ten times more than of the other mineral fertilizers which the Wood- 
ford soil and sub-soil has in the greatest abundance; and since so much 
of the plant is usually restored to the soil which nourished it, it will 
be apparent why it is by no means an exhauster of the soil, like wheat, 
com, and tobacco; hence, comparatively speaking, the resources of the 
lands of this part of the state have not been so severely taxed, as in 
the tobacco and more esciusively grain gi'owing counties. These ad- 
vantages, together with the practice of retaining large portions of the 
farms in pasture for stock, has retained, ia a great measure, the primi- 
tive fertility of her soil. 

A comparison of the composition of soils Nos. 350 and 551, shows 
the amount of ingredients which have been removed by nearly fifty 
years of cultivation, chiefly in hemp, with occasionally corn and wheat. 
In 100 parts there has been aloss of 2,258 organic and volatile mat- 
ters; 0.013 of phosphoric acid; 0.113 sulphuric acid, 0.189 of potash; 
while, notwithstanding, the demands of hemp for lime, there has been 
a gain both of this alkaline earth and magnesia, viz: 0.270 carbonate 
of lime and 0.160 of carbonate of magnesia, which proves how rich the 
substrata must be in calcareous matter. Assuming a cubic foot of 
this soil, in its dry state, to weigh seventy pounds and that cultivation 
d to the depth of one foot, it would require to foe added to each 
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acre to restore this land to its native fertility only three hundred and 
ninety-one pounds of phosphoric acid or nearly double that of bone- 
earth; 3.441 of sulphuric acid or a little less than twice that quantity of 
gypsum, and 5.7G2 pounds of potash or four tons of unleaehed ashes. 
In this connection, permit me in this place, again to call particular 
attention to the chemical analysis of the sub-soil of this old field, No. 
562, and the red under-clay, No. 553, prevalent throughout Woodford 
county. These will be found amply capable of supplying all the lost 
ingredients ; for even the sulphuric acid and soda, which are not in 
quite so large quantities as in the soU, have been found in great abun- 
dance in the red under-clay. In fact, taking the sub-soil and under- 
clay together they are richer in all the essential fertilizers but soda, 
and even that alkali falls but little short in the red under-clay. As 
the removed organic and volatile matters may be restored by green 
crops, the land proprietors of Woodford county have, within easy access 
of the sub-soil plow or shovel, an inexhaustible store of Figricuitural 
wealth. Who will pretend to set a monied estimate on the value of 
this information to the farmers of Woodford? By judicious manage- 
ment this soil may be considered good for centuries to come. It is 
much to be desired that some of the farmers in Woodford or Fayette 
counties would test the result of the action of these red under-clays 
on the poorest land they can find, and communicate the result, since 
chemistry points so decidedly to this as a cheap and convenient natu- 
ral manure. They need not, however, expect to observe as much 
effect in the first as the succeeding years, when the mineral fertilizers 
become more soluble and, consequently, more available. Three or four 
inches of these under-clays will be enough to stir up or mix with nine 
inches or one foot of tlie aniface soil at one time. They should also 
try it in connection with green crops turned in or by addition of am- 
monical salts, nitrates or some organic manure; because, as we have 
elsewhere stated, the assimilation of the mineral constituents is in pro- 
portion to the supply of the organic elements received into the sub- 
stance of plants, and, if there be already as large a quantity of the 
mineral constituents in the soil as will balance the amount of organic 
food derivable, in their climate and locality, from the atmosphere, water, 
and what may be also in the soil itself, little or no benefit may be ex- 
perienced from the application of these tarths; this is very apt to be 
the ease in rich soils like the blue limestone soils and this is the reason 
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why I recommend the kial on tlie poorest and oldest h.nd that tan be 
found. 

Upon the same principle, in the best lands of the blue iimestone re- 
gion, where the minei'al fertilizers are in large aud available quantities, 
if a maximum produce is desired to be obtained on the "h'ffh farming 
syBtem^' it will be necessary that aihmonical salts, guano, a nitrate, or 
some nitrogenous manure be added to the soil to be so cultivated, so 
as to force the crop to take up more of the soluble mineml constitu- 
ents than it would be otherwise capable of doing with only such quan- 
tity of the organic elements aa it could appropriate from natural 
sources. 

No more conclusive proof can be deduced, of the intimate connec- 
tion between the composition and quality of the soil, and tlie subja- 
cent rock formation, than the inspection of the chemical analysis of 
the Leptaena limestone, No. 547, and the Bellerophon limestone, 
No. 549, which underlie the country south of Versailles, in com- 
paiison with the Woodford soils and sub-soils, Nos. 550, 551, 562, 
and 553, all collected from the same locality. The source of the 
large amount of the gi'eat mineral fertilizere — phosphoric acid, sul- 
phuric acid, and the iixed alkalies — in these soils and sub-soils, is 
most apparent by taking note of the per centage of these acids and 
bases in the above underlying limestones, No. 547 and No. 549. 

Contrasting the composition of these limestones with those of other 
limestones of which tlie analyses are given, both in the fii'st, and tliis 
report, it will be observed that they contain a larger amount of phos- 
phoric acid and alkalies combined, than any of the other limestones 
except No. 484, from Anderson county, and 507 and 508, from Fay- 
ette, all of which rock specimens are from the blue limestone forma- 
tion. Nos. 607 and 508 underlie the region where the fertile blue 
limestone soils and sub-soils, No. 27, of the first report, and Nos. 509 
and 510, of this report, were obtained. The only other limestones 
analysed, up to tliis time, which approach to these, in the large amount 
of the above acids and bases, are some of the black bituminous ferru- 
ginous liinestones of the Coal Measures; which, however, on account 
of the circumscribed area which they occupy, can have but a very pai- 
tial and limited influence on the soil. 

This leads to a very important deduction, the principle of which 
was already hinted at in the first chapter; and serves, raon:::over, to 
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correct a very erroneous idea which prevails; that the purer a lime- 
stone is, which is to be applied as a mineral manure, the better; when, 
in reality, it is those limestoties which are most argillaceous, and which 
are replete with organic remains, that are by far the most valuable for 
that purpose, since they furnish not only the lime which is required, 
but also the phosphoric acid and the alkalies. 

I will venture to say, if any of the farmers living in Hopkins coun- 
ty will try the application of the black bituminous limestones, No. 
132, 134, or 154, either burnt or in the raw eonditioQ ground, on any 
of their soils that may be deficient in phosphoric acid and alkalies, 
they will be astonished to witness the fertilizing effect it will have in 
a few years after its application — say thu'ty to fifty bushels to the acre. 
Though it will not answer, in a pecuniary point of view, at present 
to transport Lower Siluiian Blue Limestones and Marls to any great 
distance, the time will come, as our means of transportion shall be more 
extended and cheaper, when many of the inferior sandy soils and stiff 
cold tenaceous clay-lands of Kentucky will- be manured with these fos- 
siliferous limestones, even if they have to be carried hundreds of miles; 
because these limestones will be found far more valuable, as mineral 
manures, than the generality of limestones from the other formations 
of the steite. 

Again: in the centre of Washington county there is a marked soil 
of the blue limestone formation, producing good hemp, but on which 
tobacco grows too rank and coarse to afford a fine quality of that 
plant. Where this soil prevails remarkably large, yellow poplar flour- 
ish; and it appears to be of different properties, not only from the 
preceding, but, also, fiom that which furnished a soil found around 
Springfield, in the same county, where white oak is the prevailing tim- 
ber. Samples of soils have been collected from these and other lo- 
calities in the Blue Limestone Formation, that presented marked char- 
acteristics. When the chemical analyses of these shall have been com- 
pleted, we hope to be able to deduce therefrom some interesting results 
from the chemical peculiarities they may present. 

The Barren limestone soil (C) contains, as will be perceived, very 
nearly the same amount of carbonate of lime, magnesia, phosphoric 
acid, and alkalies, as the magnesian limestone soil (B,) of Jefferson 
county ; rather less alumina and oxide of iron, but more than twice aa 
much sulphuric acid, which rather exceeds that in soil (A). This is 
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iiiidoubtcdly the reason why this soil is so well adapted, both for grasses, 
oats, and corn crops, which require a large supply of this chemical 
substance. 

The Coal Measure soil (D), contains still smaller quantities of car- 
bonate of lime and phosphoric acid, but moi-e siiiphuric acid; indeed, 
more than has been found in any soil yet examined, except another 
Coal Measure soil, No. 236, from Union county. This is no doubt 
due to the frequent occurrence of minei'aJs, containing sulphur, in 
rocks of the carboniferous era. These soils ought, therefore, with the 
occasional addition of unleached ashes, nitrate of potash, or some 
combination of that alkali, to be better adapted than any of the other 
soils for potatoes, turnips, oats, and with the addition of common salt 
and bone-earfcb, or its equivalent, for buck wheat. 

In the Coal Measure soils, Nos. 10, 126, 138, and 155, the silica 
and insoluble silicates mnge from eighty-six to ninety per cent; but 
a large proportion of their salts are, in that soluble condition, avail- 
able for the immediate use of plants. Soil No. 126, of the iirst report, 
gave up no less than seven parts of solid extract in 1,000, and No. 
155 six parts in 1,000. The former, therefore, contains more, and 
the latter nearly as much, soluble ingredients as the rich Woodford 
virgin soil. No. 550. 

The Barren limestone soil has usually, a large proportion of per- 
oxide of iron in its composition — three to five per cent. — which gives 
the lands of this formation genemlly a deep reddish brown color. 
This, together with the considerable quantity of clay derived from the 
partings between the limestones and the interstratified argillaceous 
marly beds, contributes, doubtless, greatly to their fertility, for the 
reasons already given, when adverting to the action of the same ad- 
mixtures in some of the blue limestone soils. This is one reason why 
these soils have proved much more productive than was at first sup- 
posed, in the early settlement of the country, and which rapidly mis- 
ed the price of these lands, after they began to be appreciated, from 
five dollars to forty dollars per acre in some portions of the state. 

There is another variety of soil derived from the silicious strata of 
the lower divi^on of the sub- carboniferous group, which is greatly 
inferior tb that which prevails in the upper calcarious and marly divi- 
sion of this gi-oup of rocks, which prevails on the knobs; fortunately, 
however, it is of very limited extent 
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The analysis of three soils from this formation have been completed; 
No. 232, from Cumherland county; No. 228, from Monroe county, 
and No. 226, from Russell county. In these the sand and insoluble 
Bilicates range from 87.110 to 90.786. The quantity of argillaceous 
eai'th is very small in all of them, and the lime and phosphoric acid 
in No. 226 and 228, is far below the average. They would, therefore, 
be greatly improved by the application of some of the lat marls and 
stiff red clays of the adjacent upper division, of the same formation, 
which is often sufficiently accessibly ; or even of the clays produced 
from the black Devonian shale, that often forms the base of the 
knobs. 

No. 232 afforded a large amount of soluble extract — five parts in 
1,000 — and contains the largest amount of sulphuric acid of any soil 
yet analysed. It should be remarked, however, in regai'd to this soil, 
that it was collected from the bottom land of Sulphur creek, and has 
therefore received the washing from adjacent knobs, and reposes on the 
clay derived from the underlying black slate, and is therefore of supe- 
rior quality to the soils from this formation, on the summits and slopes 
of the knobs. The frequent occurrence of iron pyrites, in the strata 
towards the base of the knobs, accounts for the large proportion both 
of sulphuric acid and iron. 

Where the enerinital beds of limestone crop out, which are inter- 
stratified locally with strata of the knobs, a much more productive cal- 
carious soil results. 

As yet no analyses have been completed of soils derived from the 
black Devonian slate. 

Besides the various shades of difference which will no doubt be ex- 
hibited hereafter in the different quaternary soils, I will mention, at 
this time, two marked varieties. The earthy ingredients of both of 
these are in a very fine state division; but one is of a mouse color, and 
is derived from a fine silicious, and more or less eaicarious loam — No. 3, 
of the section given on page 22, of the first report; the other remarka- 
ble for its whiteness, as well as its lightness, due to exceedingly fine 
rounded particles of hyaline and milky quartz. This variety origi- 
nates from the disintegration of the white silicious and silico-magne- 
sian earth. No 6, of the same section. The analysis given under col- 
umn, (£,) is of the first variety, which predominates greatly over the 
eeeond, of which an analysis is given on page 334, No. 128, of Dr. 
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Peter's ficat report. Both varieties are nsimlly tolerably rich iu lime, 
and the first seems to have, in the specimen examined, a large propor- 
tion of its mineral salts, in a soluble condition. Specimen No. 120, 
or (^,) of the column, gave up no less than seven parts of solid ex- 
tract, to water impregnated with carbonic acid. This is the largest 
amount of ingredients, dissolved by the same means, in the sixty-three 
soils already analysed, except one — No. 234 — a sub-carboniferous soil, 
from Wayne county. It contains, therefore, a very large amount of 
mineral salts, in a state fit to enter into the circulation of the plant, and 
already prepared for its immediate nourishment. 

It is probably due to this condition of these quaternary soils, that 
they are so well suited for the growth of fine silky tobacco. 

Soil No. 230, from Daviess county, also remarkable for its large 
growth of tobacco, and which receives its material chiefly from the 
Quaternary ITormation, contains more than the average quantity of 
soluble saline ingredients. But neither this soil, nor No. 126, contain, 
on the whole, as large a proportion of potash as some of the other 
Kentnclcy soils; however, No. 218, of this report, which is also a 
quaternary soil, will be seen to possess a larger amount of alkalies, 
viz: 0.120 potash, and 0.020 soda. Indeed, there is no doubt that a 
considerable amount of potash has been removed from soils, No. 126, 
and 230, since they are soils that have been under cultivation in two 
of the principal tobacco growing counties in the state, and there was a 
mature tobacco crop on the ground when No. 126 was collected. 

Some of the specimens of quaternary soils, which have been analy- 
sed, contain more phosphoric acid than {E); for instance, No. 218, of 
the present report, from Ballard county, has 0.410 per cent., which is 
nearly aa much as the rich virgin Woodford soil. The sand and insol- 
uble silicates together amount, in the specimens subjected to chemical 
examination, to from 89.670 to 91.71; of this, from 48 to 80 parts 
are in an exceedingly fine state of division. This condition of the 
silicious earths indicates that they will absorb moisture, and retain it, 
together with the soluble organic and inorganic manures, much more 
effectually than soils containing an equal amount of ordinary palpable 
sand; while, at the same time, they are soils that require much less 
power to break them up than more tenacious clay land. 

These kind of soils prevail, to some extent, in those parts of Hen- 
derson and Daviess county bordering along the principal water-course. 
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and even in the adjacent hiliSj to the bight of one hundred or one 
hundred and fifty feet above low water of the Ohio river; but more 
especially in Baliard, Hickman, Fulton, and most of the counties of 
the Jackson Purchase. 

It is probable that there will be found as much, if not more, varia- 
tion in the chemical composition of the Coal Measure soils, than in 
those derived from the other formations, since the lithoiogical charac- 
ter of the strata composing this group varies, perhaps, more than that 
of auy of the others. Those, however, derived from any of the prin- 
cipal geological systems of Kentucky, will, undoubtedly, also show 
many shades of difference, corresponding to modifications in the litho- 
iogical character of the various members, of \yhieh each formation is 
made up. 

The largest amount of phosphoric acid or phosphntes, obtained front 
the sixty-three soils and sub-soils analysed up to this time, ai'e from 
the blue limestone formation of Woodford, I"ayette, and Clark coun- 
ties, viz: in Nos. 27, 28, 500, 501, 550, 551, 552. The phosphate 
of lime in No. 27, is 0.56, as stated on page 277, of the first report, 
but incorrectly tiBosfeiTed to the table on page 370, of same volume 
where it stands only 0.26.* 

The largest amount of sulphuric acid, as already remarked, have 
been found in soil No. 232, from the bottoms of Leek creek, iu Cum- 
berland county, at the base of the Knob Eormation ; next to it, the 
Coat Measure sods of Union and Ohio counties — Nos. 236 and 223. 
The largest quantity of alkalies yet obtained have been from the 
blue limestime '-oils and sub-soils of Clark, Jefferson, and Woodford — 
Nos. 500, 501, 509, 510, 552 and 553 — and the sub-caiboniferous 
Wayne county soil, No. 234, of which I shall speak in the sequel. It 
is worthy of note in this connection, that it is the same soils which 
contain, as a general rule, the largest of alumina, from which we may 
infer that these are chiefly liberated by the disintegration of this earth, 
derived, no doubt, originally, from rocks allied to the potash and soda 
felspars. 

The prevailing member of the blue limestone formation, where soil 
No. 517, of Dr. Peter's report, was collected, in Eranklin county, is an 

'The phospbate of lime of No. 155, of Uie Siime tiiblo, aiionld be llOS tis on pnge 353, of 
that tBpoct, in pluoe of 0-68, in the table. 
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encriaital layer of this formation, and cot far from a fine locality of 
Oi/therina, allied to, but probably distant from, O. Baltlca. The pre- 
dominating growth of timber on the land is sngar-tree, mixed ■with 
boney-ioousb, mulberry, aiid poplar. N^ew ground will produce from 
fifty to sixty bushels of corn to tlie acre. The cooiparative analysis 
of the virgin soil, from this part of Franklin county, and that of a 
field where the same kind of soil existed, and which had been twelve 
years in cultivatioii, shows a loss of 0.151 of phosphoric acid, 0.S8 
potash, but again of .026 soda, and 1.443 of carbonate of lime. The 
latter has been deiived from the tmning np of a sub-strata of earth, 
richer in lime than the immediate surface soil; the former, perhaps, 
from the salt consumed by the stock on the farm, or been also brought 
from a more Impervioas layer beneath, into which it had filtered from 
the surface by the action of rain. Assuming that a cubic foot of this 
dry soil weighs seventy pounds, and that the influence of cultivation 
has extended to the depth of one foot, then there would require to be 
added to each acre of this field, to restore it to its original fertility, 
4,604 pounds of phosphoric acid — or if added in the form of bone- 
earth, nearly five tons; 182 pounds of sulphuric acid — or if added in 
the shape of gypsum, nearly 400 pounds; and ljl58 pounds of pot- 
ash, or 16,000 pounds of imleached ashes, besides 81 tons of organic 
matter; but, aa the greater part of this is vegetable fibrin, which re- 
soives itself, for the use of plants, into eai-bonio acid and water, good 
tillage, and a few green crops turned in, would be a good substitute, 
and the least expensive plan of effecting the restoriition of the lost 
organic and volatile matters. Since stable manure contains only three 
tenths to a half per cent, of phosphoric acid, it would require from 
four hundred to seven hundred tons of such manure to each acre to 
furnish the lost phosphoric acid from this field. This shows how inad- 
equate the usual supply of stable manure would be to restore the ex- 
hausted constituents of soils. Allowing a ton of stable manure to be 
worth $2j it woidd require the expenditure of §800 to bring this soil 
back, by this means, to its original condition; hence the necessity for 
the farmer to be acquainted, himself, with other sources of the miner- 
al fertilizers. If the geological survey is able to point out a cheap 
and easily accessible source of this, and other mineiul fertilizers, it 
will be confemng an invaluable boon upon the commonwealth, com- 
pared with which the cost of the survey is a mere trifle. It has ai- 
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ready done so in the case of Woodford and Fayette counties, and I 
believe it will be able to do so for Fmoklin county also; for the ap- 
pearance of red under-claysj observed in portions of Franklin county, 
are so similar in their aspect to Nos. 552 and 509, that it is highly 
probable they will show a corresponding richness in phosphates and oth- 
er mineral fertilizers, when they come to be analysed, and be capable of 
affording a supply amply sufficient to compensate for the loss, from cul- 
tivation, which could only be fidly restored, at so ruinous a cost, by 
ordinary manure. 

I would also in this place call the attention of the farma-s of 
Wayne county to the analysis of the sub-carboniferous soil No. 234, 
of Dr. Peter's report. 

It will be perceived that this contains the largest proportion of or- 
ganic and volatile matters of anj soil yet analysed; yet it has been 
found by the ordinary system cf cultivation, unproductive; proving, 
most conclusively, that blacknes.'! and richness in organic constituents 
is not the only requisite to fertility. It will be seen, moreover, that 
this soil is also rich in the essential mineral constituents. There can 
be no doubt that the cause of its unproductiveness is the want of dmin- 
ing and access of air, so that the standing water has, in all probabili- 
ty, produced a sour condition of the soil. For this reason, notwith- 
standing the considerable proportion of carbonate of lime present, and, 
also, on account of the large quantity of organic matter in this soil, 
burnt lime will, undoubtedly, be found beneficial, in order chiefly to 
counteract that acidity, and then bring the organic matter into a pro- 
per condition to resolve itself into carbonic acid, water, and ammonia. 
With this treatment, and a proper and eJEcient system of drainage, I 
will venture to predict that it will become one of the most productive 
soils in the state. I believe there is a good deal of such land in the 
valley of Meadow creek, in Wayne county; therefore, it is of consid- 
erable moment that it should be reclaimed. 

Iron exists in soil in two conditions : in the state of protoxide, with 
eight parts of oxygen united to twenty-seven to twenty-eight of iron, 
and as per or sesqui-oxide, containing twenty-four parta of oxygen, and 
fitty-four to fifty-six of iron. The former of these is continually ab- 
stracting oxygen from air, water, and other substances containing oxy- 
gen, with which it may come in contact, and therefore exerts a deoxi- 
dizing influence injurious to vegetation, which requires all the oxygen 
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it can obtain fi-om the air aod ivat(.i in tbu soil Wheie it exi&ts to 
any great extent in soils, it af.peaio toe\brt % lnin,fil inflieiice The 
remedy for this is free access of an to the soil by fi q leut \ oil iiip, 
so as to cause this protoxide to i ass as lapidly a& possible luto the state 
of peroxide. Protoxide of minginest, acts in the bim nt} 

There are some facts which seem to leil to the conclu-iion that a 
notable quantity of protosidu of ncn and maiganese may le the 
cause of rust. Two soils in the vicinity of Biunswicl cont lining a 
considemble portion of these oxides, produced grain which was attacked 
by rust. One of these was a heath soil, on which the rust was not coun- 
teiacted even by the application of lime, marl, potash, wood-ashes, 
bone-dust, ashes of the heath plant, common salt, and ammonia. The 
other was a fine-grained loam, which did not suffer from want of drain- 
age, as it was well exposed to ttie sun, in an elevated situation. "In 
order to ascertain whether the rust was due to the constituents of the 
soil, or to certain fortuitous circumstaaceSj unconnected with their ope- 
ration, a portion of the land was removed to another locality, and made 
into an artificial soil of fifteen inches in depth. Upon this barley and 
wheat were sown; but it was foand, as in the former case, that the plants 
were atteicked by i-iist; whilst barley growing on the land surrounding 
this soil was not at all affected by the disease. From this experiment 
it follows, that certain constituents of the soil favor the developement 
of rust " 

It was thought it might be from the presence of phosphate of iron, 
but I think it more probable that it was due to the deoxidizing elFect of 
the protoxide of iron; for we know that in our country it is apt to 
occur, when there is a superabundance of rain, accompanied by hot 
weather; now the effect of this will, undoubtedly, be to produce acids 
in the soil, which is almost always accompanied by the absorption of 
oxygen, an effect quite analogous to that of protoxides of iron and 
manganese. The per or red oxide of iron, on the contiary, seems to 
be a valuable constituent of soils; at least it is almost universally the 
ease that red soils are fertile soils, and the redness is always due to the 
presence of peroxide of iron. It is probable ite beneficial effect de- 
pends on the propeiHiy it possesses of condensing ammonia, either from 
rain water or the atmosphere, and perhaps also to peculiar relations 
which it bears to certain organic matters, which both it and alumina 
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ceem to possess of holding them, so that water alone has little power to 
remoTe them. 

The red lands of Cheshire and Somersetshire, derived from the dis- 
integration of rocks of the trias system, as well as the red lands of 
Devonshire and Herefordshire, on the Devonian or Old Red system, 
are amongst the most productive lands in Great Britain. It is true, 
that where the members of these formations are, over limited tracts, 
exclusively sandstones — as in parts of Pembrokeshire — the derivative 
soil cannot be considered fertile; bnt this is because it is on that ac- 
count altogether too sandy, and hence so porous that it allows every 
thing soluble to filter through it; or, in the language of the farmer, 
'^eais all the manure and drinks all the water" But the most loamy 
of the red lands of Hereford afford the finest crops of wheat and hops, 
and bear the most prolific apple and pear-trees, and the sturdiest oaks, of 
all England; and the red clay and ret/ loamy soils of Cheshire, Som- 
erset, Staffordshire, and Leicester, are capable of producing the most 
luxuriant growth of almost any crop that may he put on them. 
Again: the fertility of the red lands of Texas is well known. 
All my experience so far, in regard to the red soils of Kentucky, 
goes to show that they are very productive soils. 

The red sub-soils of Woodford and Fayette, on the blue limestone 
formation ; and of Jefferson county, on the magnesian limestone for- 
mation; and of Simpson and other counties, on the sub-carboniferous 
limestone formation, all show large amounts of phosphoric acid and 
alkalies. For some further remarks on this subject see Dr. Peter's 
report, under the head of Simpson county, No. 480. 

The blackness of a soil, as we have said, is by no means a sure in- 
dication of fertility, at least not of permanent fertility; and, indeed, 
even not always a criterion of the amount of organic and volatile mat- 
ters, as is shown by the analysis of a remarkably black soil, No. 237, 
which only contains 4.38 of organic and volatile matters, while we have 
many instances of soils, comparativly light in color, that contain more 
than twice as much of these s 
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CHAPTER III, 

CHEMICAL ECONOMIC GEOLOGY. 

COAI£. 

Several of the coals, of which proximate analy ses were made, and re- 
corded in the former reportj have been subjected since to ultimate chem- 
ical analysis, showing the total amount of carbon in cokOj and volatile 
matter united, together with the total amount of -lydrogen, oxygen, sul- 
phur, nitrogen and ashes. As such investigtion i',3 contribute greatly in 
affording an insight into the character and quality of a coal, they are 
of great importance; and are especially valtiah'e as giving further in- 
sight into their gas and oil producing qualities- -since the nearer they 
approach in composition to the atomic proportion of carbon and hy- 
drogen in olefiant, or heavy carburetted hydrogtn, or pure oil gas, viz : 
eighty-six of carbon and twelve of hydrogen, tie more valuable they 
become for these purposes. 

All other things being equal, the less water ( tiygromefcric,) the less 
sulphur, the less ashes, the less oxygen and nitrt gen, and the more car- 
bon and hydrogen, the better adapted they are fir the production of il- 
luminating gas. These ultimate analyses of coals, (formerly reported on- 
ly proximately,) are: Mulford's main five-foot coal. No. 185; Casey's 
coal, No. 106; Union coal, No. 240; Ice Hous3 coal. No. 188; Had- 
dock's cannel. No. 166; Eades' coal, No. 157; Airdrie coal. No. loC; 
Rohert'scoal, No. 191; Wright's mountain coal, No. 135; Ashland coal, 
No.lOl; Wolf Hill coal, No. 3 89; Sneed's coal. No. 25; Breckinridge, 
No. 243. 

The results will he seen by consulting Dr. Peter's repoiH:, under the 
heads of the counties in which they occur ; also, in the comparative 
table of coal analysis at the conclusion of that report. 

The last of these coals, the Breckinridge, No. 243, has been sub- 
jected, by Dr. Peter, to investigations by various methods for its oily 
products, by which he obtains, on an average, very nearly the same re- 
sults obtained by myself, viz: thirty-two per cent, of the weight of 
the coal. For a full account of these results see Dr. Peter's report, 
under the bead of Hancock county, No. 243. Under the same head 
will also be found an Interesdng comparative statement of the results 
in crude oilj gaa, coke, and ammoniaoal water, obtained from the 
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Breckinridge, Haddock's, Union, Mulford's five-foot, Roljert's, Ice 
House, and Youghiogbeny coals. 

The first workable coal under the Anvil Rock, where it tas, in some 
parts of Union county, a peculiar hirdseye appearance, and assumes 
a compact structure, and presents a peculiar glimmering lustre on tlie 
oliliqiie faces of fracture, has been analysed in this labomtory for its 
oily products, with the following results, in 1,000 parts: 

264 of crude oil. 

645 coke. 

48 good illuminating gas= 
43 ammoniacal water. 

1,000 

On tho large scale this coal will yield, from a ton of 2,000 pounds, 
500 to 528 pounds of crude oil ; equal to 60 to 66 gallons, or 30 to 
33 gallons of purified oil; 1,290 pounds of coke; 2,238 cubic feet of 
good illuminating gas. 

Prom the best information, at present, in my possession in regard to 
the cost of manufacturing, thougb the quantity of oil which it will 
yield is seven per cent, less than that from the Breckinridge, still this 
birdseye coal ought to alFord a handsome profit to the manufacturer of 
coal oils, &c. 

Since the publication of the first report, both the proximate and ulti- 
mate analysis of seventeen other coals have beem completed, as follows: 
Woolich coal. Christian county. No. 462; 

Garrard coal, Clay county. No. 460; 

Triplett's coal, Daviess county. No. 502; 

Hawesville Little Bed coal, Hancock county, No. 408; 

Judge MayhalPs coal, Hancock county, No. 519; 

Pate's coal, Hancock county, No. 520 ; 

Hall's coal, Hopkins county, No. 463 ; 

Samuel's coal, Hopkins county, No. 465 ; " 

McHenry's coal, Lawrence county, No. 466; 

Keener's coal, Lawrence county, No. 469 ; 

Walker's coa!, Muhienburg county, No. 464 j 

Pitchener's coal, Ohio county, No. 459 ; 

BaiTett's coal, Ohip county, No. 470; 

Jackson's coal, OhiO; county, No. 461; 
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Haddock's cannel coal, Owsley countyj No, 161 ; 
Lear's coal, Pulaski county, No. 467; 
Lower Cumberland, Pulaski county, No, 471. 

Of these the Haddock cannel coal, from Owsley county, proves to 
be a coal producing 246.50 parts in a 1,000 by weight of crude oil, 
which is only 17.50 in a 1,000 parts less than the Hrds-eye coal of 
Union county, and 77.50 less than the Breckinridge. It will yield, 
therefore, from fifty-five to sixty gallons of crude oil, or about twenty- 
seven to thirty gallons of purified oil to the ton. These three coals 
are the best oil producing coals that have yet been examined from Ken- 
tucky. 

Por further remarks on these coals consult Dr. Peter's report, under 
the respective numbers above stated, who has has taken unusual pains 
in the developement of their chemical properties. He has also pre- 
sented, in connection with the Breckinridge coal, under the head of 
Hancock county, the comparative chemical composition of the oil pro- 
ducing Boghead coal of Scotland, 

Por comparison with Kentucky coats, as to their gas producing qual- 
ities, I here subjoin some proximate and ultimate analyses made in this 
laboratory of four varieties of coal used, in 1856, by the Manhattan 
gas company, in New York, for supplying that city with gas. 

Albert coal, Hillshoro' , Albert county, X'evi Brunsviick. 
Proximate analysis — 

Specific gravity ; 

Total volatile, 61.4 

Coke, 38.6 

100.0 
Moisture, - - - - - - - - - 1-6 

Carbon, 84.972 



Sulphur, 0.000 

Oxygen and niti'ogen, 4.284 

Ashes, 0.100 

Calculated for 100 parts of dry combustile matter we have: 

Carbon, 86.250 

Hydrogeu, 9,292 

Sulphur, 0.000 

Oxygen and nitrogen, 4.459 

100.000 
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TMb au exceileiib oil-producing coal, as weil as a fine gas coal 

New Castle, Mngland. 
Proximntc analysis: 

Tola! volatile matter, ...-.-----■ 30, 1 

Ooke, , . - 69.9 

JOO^O 

Moisture, -...---■ 1.2 

Yoktile combustible mpttov, 2S.9 

Fixed carbon itt coke, ------- 69.3 

Astea, - - , 0.6 

IQO.Q 

Moisture, 1.2 

Carbon, . - - - 80.063 

Hydrogen, . 4.944 

Sulphur, - - .. - 1.000 

Oxygen and nitrogen, ------- 12.193 

Ashes, 0.600 

100,000 
Calculated foi' 100 jiarte of dry coinbostible miittet this gives : 
Carbon, \ ^ ..-.-..- ^ . 81.5r(0 

Hydrogen, -....------- a. 03'] 

Sulphur, .. - . - - - - 1.018 

Oxygen a.nd nitrogen, - - - - ■■ - - 12 41 R 

100.000 

English Gannel Cuai. 
Proximate analysis; 

Total volatile matter, ----.--... 43,0 

Colte, - - 56.4 

100.0 

Moisture, - - - - - - - - - 1.9 

Yolatile combustible matter, ----- 43.4 

Fixed carbon in coke, .-.._. 54.0 

Ashes, --------- 2.4 

iCO.O 
Ultimate analysis of the same with ashes and moistiire included in 
the per eeiitage: 
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Moisture, 1.200 

Cirbon, 7B.982 

Hydiogcn, - - - - - - • - - - - 5,711 

Oxygeii and nitrogen, - - - 11 .707 

Ashes, -....---.... 2,400 

100.000 

Calculated for 100 parts of dry combu&tible matter this gives: 

Carbon, CI. 931 

Hydrogen, 5,924 

Oxygen, . - 12.145 

_100.000 

Scotch Cannel. 
Proximate analysis: 

Total volatile matter, --....--. 45.9 

Coke, - - 6-1,! 

100.0 

Moisture, -....._-. 32 

Volatile combustible matter, - . . - . 42.7 

Fixed carbon in coke, 42.1 

Ashes, J2.0 

_ '^^'"^ 
Ultimate analysis of the same with aslies and moisture: 

Moisture, 3.200 

Cdrbon, - 70,5Q2 

HydiMgen, a,788 

Snlpliur, 1.4U0 

Oxygen and nitrogen, - - 3.030 

Ashes, 1 2.000 

100.000 

Calculated from 100 parts of dry comhiistible matter 

Carbon, 83.233 

Hydrogen, .-. 11 .54^ 

Sulphur, l.eSO 

Oxygen and nitrogen, . 3,S7q 

100.000 
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Four of the best gas coals used in England and Scotland are : Les- 
mahago Cannel coal; Ramsay's New Castle coal; Weymss Cannel 
coal ; Wigan Cannel coal. The specifiG gravity, and proximate analy- 
ses, of these coals I here append, for the sake of comparison : 

Specific gravity, 1.222 to 1.22B 

Two proximate analyses of Lesmahoffo Cannel coal: 



Volatile n 

Carbon, 

Ashes. 




A ton of this coa! yields of 
Coke, - 
Pounds of g-aS; 



Ammonia cal water ; 



1091. to 1064, 

463. to 4i!3.S 

S94. to 603. 

4.5 to 4,3 

87.5 to 86. 

2240. 2240. 

This is equal to 11.681 to 9.875 cubic feet of gas, of specific gravi- 
ty 0.361, 0.54, to 0.65; having an illuminating power of 2,33; gas 
of specific gravity 0.S6, being considered one or unity. 

Hamsay's New Vastle Coal. 
Specific gravity, -.-.-.-. 1.29 

Volatile matt«r, 36.8 

Fixed carbon in cote, . . „ 56.6 

Ashes, 6.6 



A ton of tliis coal yields of 

Coke, 1435. 

Gas, 4!0. 

Tar, . - - ,. §95. 

Ammoniacal water, 6.72 



Loss, ■ 93.28 

2240. 
This is equal to 9,016 cubic feet of gas, of specific gravity 0.604, 
and having an illuminating power of two, by the same standard as the 
preceding. 
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Weyinss Cannel Coal. 

Specific gravity, 1.1831 

Volatile matters, .-.....--. 5G.52 

Pized carbon in coke, 25.28 

Ashes, 14.25 

98.45 
A ton of this coal yields of 

Coke, 1124. to 1188 

Gas, 551.4 to 528 

Tar, 224. to 197 

Ammoniacal water and loss, 341. to 327 

2240. 2240 

This is equal to 10,976 to 10.192 cuhie feet of gas, of specific 
gravity 0.670 to 0.691, having an illuminating power of 2.47, accord- 
ing to the same stanclard. 

The Wigan Cannel Coal. 
Specific gravity, 

Volatile matter, 37 

Fixed carbon, in coke, ,-..----■. 60 

Ashes, 3 



A ton of this coal yields of 

Coke, 1326 

Gas, 338 

Tar, 260 

Ammoniacal water and loss, 326 

2240 
This is equal to 9,408 cubic feet of gas, having a specific gravity of 
0.478, and an illuminating power of 1.5, according to preceding stan- 
dard. 

At present I am only able to furnish the uUinmU analysis of one of 
these coals — the Wigan Cannel: 

Carbon, - . - 79.23 

Hydrogen, 6.08 

Sulphur, - - 1-43 

Nitirogen, 1-18 

Oxygen, 7.24 

95.16 
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Tho investigations of tlie past two season have fully proved the fact 
tliat, in the western coal field atha-st, the same hed of coal varies coii- 
sideiably, both in it:s thickness and chemic;d composition ; fov itist mce, 
the first workable coal under tlie Anvil Rock ranges, in IhicUness, 
from twenty-one inches to four feet, and that in the distance of ten 
miles. At the most southwestern of the above localities it h:is a beau- 
tiful "bittls eye" structure, possesses the properties of somo vnrieties 
of cannel coal, and contdns nearly ten per cent, more volatile matter, 
over fifteen per cent. less fixed carbon, and eight per cent, tnore ashes, 
than it does ten miles to the north-west, where it posseses no cannel struc- 
ture- Hence coal locations, even on the eame bed, a few miles apart, 
require special examinations, both as to thickness and chemical compo- 
sition; and we are not justified in deciding, because a coal is good or 
lad afc one mine, that the same coal may not be better or worse at any 
other, although the prolalilitics may be in favor of analogy in the 
same bed, throughout its area. 

The subject of the equivalency of our Coal Measures is of peculiar 
interest, as well in a scientific as in a practical point of view, both as 
regards their horizontal extension through the different counties in the 
western coal field, as, also, by drawing comparisons between the 
western and eastern coal field, now separated by an axis of older rocks, 
occupying nearly one hundred and fifty miles of the surface, from the 
present limits of the western to the eastern coal field. At this time 
I am only ahle to offer a few suggestions on this subject. 

Pi^evious to the survey of Kentucky, the only state which had 
made tho detailed stratification of the coal formation a special in- 
vestigation is Pennsylvania. Unfortunately the public has not yet 
had the final report of tho state geologist laid before them. Until its 
appearance we shall not be put in possession of all the (acts, especially 
the palaeontological data, collected during the survey of that slate. 
A very valuable work has, however, recently been issued by J. P. Les- 
ley, the topographical assistant of thit survey, containing some excel- 
lent generalizations on this subject, which affords us an opportunity of 
drawing some comparisons from Uthological grounds and order of su- 
perposition, and, perhaps, something from topography; though these 
features, in western Kentucky, are, by no niLaiit', as conspicuous as in 
Penn-sylvania. 
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It appears, from Lesley's ■'Manual of Coal and its Topogviipliy," tliat 
the Pennsylvania Coal Mtasures are about 1,300 feet in tliiukness, 
900 feet of which ile from the Ptttfaburg coal down to the conglomi'iate, 
and four iiiindred feet above that bed. The fonr hundred feet imme- 
diately underlying ihe Pittsbnvg coal are destitute, except locally, of 
aiij' worl<able beds of coal, and have, on tins account, received the 
name of the "Barren Coal Measures" these being limited duwnwnrds 
by a prominent sandstone, known as the "Malionl-ug Sundslone." This 
sandstone ia sometimes pebbly, though it lies five hundred feet above 
the true conglomerate, at the base of the Coal Measures, and, for this 
reason, as suggested by Lesley, would very propeily form the base of 
the Upper Coal Mea-^nrcSj as the true conglomente is the base of the 
Lower Coal Measures. 

Six principal beds of coal are enumerated between the true conglom- 
erate and the Mahoning sandstone, forming the Lower Coal Measures. 
The two lower of these are sometimes united into a thick bed, known 
as the "Mammoth Bed." Tbe third in the ascending series, (or prop- 
erly the second since A and B, of Lesley's section, m:iy regarded as 
one,) is the great depository of the cannel coal of Pennsylvania. The 
fifth and sixth are known as the Lower and Upper Frecporfc coals. 

From the Mahoning sandstone to the Pittsburg coal, a distance of 
about four hundred feet, tliere are but two beds of coid specified, and 
these, usually, only a foot or thereabout in thickness, with some four or 
five beds of limestone in the upper one hundred feet, immediately un- 
derlying the Pittsburg coal. 

Less is known, as yet, of the details of the four hundred feet above 
the Pittsburg coal than of the miasures below it. It includes, how- 
ever, the "Gre;it Limestone" of the PennsylViinia Coal Measures, sep- 
arated into two members by a sandstone, more or less developed, which 
lies about one hvindred feet above the Pittsburg bed, in which spa e 
there is one bed of coal between two limestones, measuring, with its 
shale roi)f, about three and a h df feet. Above the "Great Limestone" 
there is but one good workable, reliable coal, lying about sixty i'eet 
above the "Great Limestone," characterized by a shale roof full of 
ferns : Nsuropteris Jlexmsa, Cydoptcris obUqiia, and Keuroptcris 
losclui. 

Taking, for the present, merely lithological and chemical characters 
as tbe ground-work of comparison between the Kentucky and Penn- 
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sylvania Coal Measures, we are disposed to regard the Mahoning sand- 
stoDe as the equivalent of our Curlew sandatoue, of Union county, 
since it forms the second principal sandstone, in the ascending order, 
ahove the conglomerate, and has a coal, with limestone under it, in the 
Curlew bill, occupying, apparently, a similar position to the Upper 
FreepDrt or coal E of Lesley's section, with limestone (E) under it; 
while his description of the contorted SigUlaria, Lepidodendroa, and Cal- 
amites sandstone, underlying his coal ~D, (the Lower Freeport,) with its 
lenticular deposites of coal, agree very precisely with the mass of the 
Finnie Bluff, of Union county, which is the second principal sandstone 
above the conglomerate. 

If the equivalencies here suggested should prove, by subsequent 
investigations, correct, then coal A and B, of the Pennsylvania Meas- 
ures, would occupy the place of the Bell and Cook, resting on the Ca- 
seyville sandstone conglomerate, and being the equivalent of the so 
called Mammoth vein, near Johnstown and Tangastootac, where coals 
A and B are united into one bed, practically speaking. If this be the 
case, then in the place of the lower hundred feet of the "Barren Coal 
Measures," of Pennsylvania, we appear to have two good workable 
coals in Union county, and only a space of one hundred and eighty 
feet between these and the main five foot Mulford bed, to represent 
the three hundred upper feet of the Barren Coal Measures of Penn- 
sylvania. The main five-foot Mulford would, then, be the equivsilent 
of the Pittsburg bed. A circamstance which lends probability to this 
suggestion is found in the fact, which I would beg, in this place, to call 
particular attention to, that, of all the Kentucky coals examined chem- 
ically, up to this time, tlie main five-foot Mulford comes nearest, in its 
composition, to the Pittsburg coal. 

In the one hundred feet above the main five-foot Mulford, and be- 
tween it and the Anvil Hock, in Union county, we can trace, as yet, 
but little analogy to the one hundred above the Pittsburg, with its 
"Great Limestone Bed," which seems to be absent, in Union county at 
least. In the three hundred feet of the upper division of the Upper 
Coal Measures we can trace some analogy with the borings reported 
below the level of Gruudy's ridge ; but until these strata can be viewed 
in natural sections, above the drainage of the country, one can hardly 
come to any definite conclusion in regard to the equivalency. 
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If any part of tiie western Kentucky coal field deserve the name of 
barren, it seems to be the two hundred and fifty feet of space from thft 
lee House to the four-foot bed, the first above the Curlew sandstone; 
but we doubt the propriety of any such distinction, since the Curlew 
coal, below the Curlew sandstone, niay prove to be worl?able in some 
of its area, as at Freeport, in Pennsylvania, where it is six feet thick. 
Partly from differences in the chemical composition of several of 
the upper coals of the Henderson section, and those under the Anvil 
Rock, in Union county, and partly from, variations in the Uthological 
characters of the. associate strata at each locality, together with some 
relations of dip and position in the coal-field, the two sections were 
supposed, in the first year of the survey, to occupy lower and upper 
divisions of the Coal Measures. During the progress of the survey 
facts have come to light which render it possible that the same meas- 
ures which occur in Union county, under the Anvil Rock, are repeat-, 
ed in Henderson county, in the Holloway borings, under the level of 
the Ohio,- on the east side of the Bald hill and Highland creek axis. 
In consequence, however, of our knowledge of the lower two-thirds of 
the Henderson Measures being derived from tha reports of borings, 
it has been difficult to draw a satisfactory parallelism. If, however, 
the Great Salt-bearing sandstone occupies a constant geological hori- 
zon, at the base of the Coal Measures, as appears probable from the 
experience in Pennsylvania, and if the western Coal Measures are of 
a corresponding thickness to the eastern, then the four foot bed of 
coal, one hundred feet below the bed of the Ohio river, in the Hen- 
derson shaft, would be the equivalent of the Pittsburg coal; and the 
"Twin Vein," near low water mark, would, in that case, represent coals 
near the top of the Upper Measures, near the "Great Limestone," 
while the thick coal reported on the top of the one hundred and fifty- 
eix feet of Salt-bearing sandstone, at the base of the Holloway borings, 
would occupy the place of the "Mammoth coal," reposing on the mill- 
stone grit, at the base of the Pennsylvania coal-iield. We are led, 
therefore, to suspect that the Holloway borings of 1,037 feet, may in- 
clude membeis of the lower, as well as the upper, division of tlie Coal 
Measures, as reeogniaed by Lesley's sections, in Pennsylvania; the 
mere so, since we have some evidence of considerable masses of lime- 
stone in the water-shed between Green river and the Ohio, not far from 
the Holloway borings; nevertheless we are, at present, unable to re- 
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cognize, in tbe sraoe of three hundred feet reported in the Holloway 
borings, above the Salt btaiing sandstone, either the lower cannel coal, 
(C,) of Lesley's section, or the Ice House coal, (D,) of the Union 
county sectionj which should come in respectively — the carnie! at six- 
ty to eighty feet, the Ice House at one hundred and fifty feet above 
the lowest six-foot coal, placed on the top of the Great Salt-beaving 
sandstone. 

However, to established satisfactorily these identities or equivalen- 
cies between the eastern and western coal-fields, as well as between dif- 
ferent portions of the same connected basin, it is necessary to bring all 
the palaeontological evidence to bear on the siibject, especially that re- 
lating to the vertical range of certain species of fossil plants, in con- 
nection with the shells and fishes, and the relation they bear to the 
shale over each bed of coal. In the absence of any botanicogeological 
report of the Pennsylvania CoLd Measures, we have to rely upon other 
sources for this desired comparison. 

Before the whole of tbe second part of this report goes to press I 
hope to be able to lay before you some reliable and valuable informa- 
tion, touching this branch of the survey, since I have been fortunate 
in securing tbe aid of the highest authority now living, on the identifi- 
cation of the specific characters of tbe fossil flora of the United States — 
M. Leo Lesquereux, the well known Bryologist, who was, for two years, 
charged with the botanical branch of the geological survey of Penn- 
sylvania; whose early life first led him to study minutely the flora of 
peat bogs, and investigate the production of that kind of vegetable 
fuel, of comparatively recent origin, ia all its various phases; and who, 
from this study, was very naturally induced to turn his attention to 
the examination of the extinct tribes of plants that flourished during the 
C'Uboniferous era. One who has made these two subjects a speciylity, 
during a life of laborious research, must be peculiarly well suited to 
supply the desired information, particularly as a considerable share of 
his experience was gained in Pennsylvania, the stratigraphical relations 
of the Coal Measures of which st:ite we desire, at this time, to bring in 
comparison with those of Kentucky. 

I am unable to say at present, whether, before the second part of 
tliis report must go to press, suftlcient materials shall have been brought 
together to enable M. Lesquereux to make a satisfactory preliminary 
report oa this subject, as the large amount of the appropiiatioo re- 
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quired to be expended on the topogvapliy of the state will only peitnit 
me to retain M. Lesquereux's seryices, iu the geological corps of Ken- 
tucky, during a limited part of the present seiison ; but the importance 
of this branch of the geological survey of Kentucky demands that it 
should haeaftfei he earned out to its fullest extent, not only for the 
inteiestb of Kentucky, but for that of other states embraced in coal 
distiict--, nhich may follow in detailed surveys of their resources in 
fossil fuel 

ORES. 

Three iron ores, from the Knob formation of Bullitt county, have 
been analysed— Nos. 488, 489, and 493. Two of these— Nos. 488 
and 493 — belong to the carbonates; one — No. 489 — is a limonite. 
By consulting the tables appended to Dr. Peter's report, the composition 
of these ores will be seen; the two carbonates yield — No. 488, 32.02 
percent, of iron; No. 493, 31.32 iron. The limonite — No. 489 — gave 
4 3.46 of iron. This latter is in an irregular band and segregrations, lo- 
cally found in the equivalent of the Knob building stone, and is but 
little used at the Bullitt county furnace. "Where these ferruginous 
segregations occur in the Knob building stone, they gveatly deteriorate 
its quality for constructions. 

For further remarks in regard to the Bullitt county ores, and lime- 
stones used as a flux, slag, tStc, consult the body of Dr. Peter's report, 
under Nos. 488, 489, 490, 491, 492, and 493. 

The limonite ore of Carter county, which is associated with the sub- 
carboniferous limestone, proves to be a rich ore; the analysis shoivs 
54.93 per cent, of iron. It contains, as will besaen by consulting Dr. 
Peter's report, under No. 4T3, more than the usual quantity of oxide of 
mangsmese, (3.17,) which will most likely have the effect of producing 
a hard white iron suitable for the manufacture of steel; not perhaps 
from the quantity of manganese which may enter into the composition 
of the steel produced from such cast iron, but from the peculiar eoudi- 
tion and union ^which the manganese Induces in the iron and carbon, 
The chemical analyses of twenty-eight ores, of the limonite variety, 
have been completed up to this time, since the fii'st report was made; 
tiese are from the Kenton, Caroline, Pennsylvania, Buffalo, Bellefonte, 
Raccoon, Greenup, Laurel, and Mt. Savage ore banks. 
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Some very interesting results will be found in the chemical report, 
under the head of Greenup county, in regard to some of these ores. 

There have, besides, been completed ten analyses of ores of the 
carbonate variety, from Greenup county, from ore banks in the vicini- 
ty of the above iiirnaces. 

The ore No- 40(5, submitted for analysis, from Laurel county, by 
General Jackson, is an earthy carbonate of iron, containing 19.10 per 
cent, of iron, and 3.60 of manganese. No other metal, useful in the 
arts, exists in this ore in quantities over one and a half per cent. The 
carbonate of iron — No. 410 — from Craig's creek, proves to be richer 
in iron than No. 406, since it gave 35.45 per cent, of iron. No. 411, 
from the same county, is also carbonate, yielding 33.05 per cent of 
iron, and no other valuable metal, in sufficient quantity to make it 
valuable for any other purpose but as an ore of iron. 

Ore furnished from Thos. Helm's land, Lincoln county. No. 407, 
has also been examined. It is a carbonate of iron, containing 30,77 
per cent, of iron. 

No. 418, the Monroe county ore, from Malone's land, Cole's fork of 
Mill creeli;, is a limonite, containing 53.85 per cent, of iron. No. 405, 
from Ohio county, 7 miles north of Hartford, near the top of the hill 
at Mr. French's, is also a limonite, yielding 27.64 per cent of iron. 

The ore near high water-mark of Green river, at the Livermore 
landing, in Ohio county. No. 413, contains 42.14 of iron, which is a 
large per centage for that variety of ore. 

Two ores of ii'on have been analysed from from Pulaski county : 
one — No. 452 — from the head waters of Indian and Rock House 
creek, and Grassy gap, is a carbonate, yielding 35.60 per cent, of 
iron; and No. 546, from Rockcastle river, which is an impure limonite, 
containing only 27 per cent, of oxide of iron. 

Two ores have been analysed from Trigg county: one — No. 420 — 
from the watera of Little river, which is a limonite, possessing a fine 
honey-comb strocture, which yields 39.28 percent, of iron; the other, 
from the same vicinity — No. 421 — is a hjematitic variety of limonite, 
having a compact texture, which yields 56.60 per cent, of iron. There 
appears to be a considerable body of this ore in Trigg county, at the 
above locality, 

The ore from Warren county, collected iu a lidge \vatered by Clay 
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Hek creek, above the conglomerate, is also a hydrated oxide, coutaiiiing 
47.02 per eeut of iron. 

No. 450 is a bog ore, from Meadow creek, in Wayne county, which 
only contains 16.59 per cent, of iron; and No. 453 is the ore former- 
ly used at the old Iron Works of Wayne county, which is a limonite, 
containing 40.82 per cent, of iron. 

Ores from the Log Mountain, in Whitley county, anfl from the 
falls of the Cumberland river, in the same county, have been subject- 
ed to further examinations by Dr. Peter, since the first report, with 
similar results. See hie report uuder the head of Whitley county.* 

An ore from the head waters of Mud creek, in the same county — 
No. 448 — is a rich limonite, yielding 56.37 per cent of iron. 

The Poplar creek ore — No. 449 — of Whitley county, is a carbonate 
of iron, contaiaing 37.60 percent, of iron; that from south part of 
the Pine Mountain is a limonite, affording 44.53 per cent, of iron. 

I"our ores have been analysed from Edmonson county; three of 
these from near the base of the Coal Measures, in the ridges adjacent 
to Nolin creek — Nos. 414, 415, 416, and 419. Two of these — Nos. 
414 and 415 — are Umoaites; No. 414 contains forty-two per cent, of 
iron; No. 415, from the shale above the coal, yields 52.31 per cent 
of iron; the third — No. 416 — is a carbonate, from the shalef above the 
sandstone, gives 37.04 per cent, of iron; No. 419 is a dull yellowish- 
brown limonite ore, obtained in shales above the first coal over the con- 
glomerate; It yielded 43.50 per cent, of iron. 

Two varieties of pig-iron have been analysed, produced at the Lau- 
rel Purnace, in Greeuup county — No. 435 and 434. 

Mve different furnace slags have been analysed: two produced at the 
Bellemont Furnace, in Bullitt county — Nos. 491 and 492; one pro- 
duced at the Buena Vista, of Greeuup — No. 330; two at the Caroline 
Furnace, in Greenup, No. 423 (A,) a granular variety, and No. 423 
{S,) a glassy variety. For details and itiferences in regard to these 
the readtii will please consult Dr. Peter's report. 

Six limestones have been examined, chemically, from Greenup coun- 
ty, since the publication i>i' the first rt-porl, viz; No. 4^1, used as a 
flux at tho Bulftdo Funiaw; Nu. 477, undt-r iho limostoue ore, utjed 

•For the results obliiiniid previoiislj'. see first report, page 335. 
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as a flax at Pennsylvania Furnace; No. 433, used as a flux at the Lau- 
rel Furnace; No. 432, ferriiginons limestone, running upwards into 
limestone ore, Oldtown creek; No. i2<S, fermginous limestone, on 
which the limestone ore rests, Caroline Furnace; No. 427, four-foot fer- 
ruginous limestone, under the limestone ore, Caroline Furnace. 

Three limestones from Bullitt county ha,ve also been analysed, one 
of which — No. 490 — is used as a flux at Bellemont Furnace, interca- 
lated in the black shnle at the base of the Knobs.* 

These analyses of Kentuchy ores, supply ample evidences of the 
abundance of licb ores which exists in the state, both interstratiiied in 
the Coal Measures, couformahle and associated with its coals, dissem- 
inated and associated with the sub-carboniferous limestone, as well as in 
the shales of the Knob Formation, at the base of the sub-carboniferous 
Tocks. 

The best ores collected, up the present time, iu the Coal Measures 
proper, have been found in the Zoiaer Coal Measures; there ia, how- 
ever, some excellent black-hand ore high up in the Upper Measures of 
Muhlenbuvg county, but, so far as we have seen, only six inches tHck; 
and there appeare to be a considerable quantity of iron stones iu the 
Upper Goal Measures, in the shaly beds, lying some distance under the 
Bonharbov coal. 

A specimen of ore was sent to Dr. Peter for analysis, by 0. C. 
Winburn, said to be obtained from iieai' Irvine, in Estill county, which 
proved to be an ore containiug 21.13 per cent, of copper. The local- 
ity of this ore has not yet been examined. If ore of this per cent- 
age exists in a regular vein it is rich enough to work, being above the 
average of copper ores in its yield of that metal. I propose to visit 
this locality in June or July of the present season, examine, if possi- 
ible, its situation, and ascertain its geological position. 

The sine ore of Monroe county — No. 454 — which we found run- 
ning in slender veins through limestone belonging to the Devonian 
Period, in the bed of Sulphur Lick creek, has been analysed. It is 
essentially a eulplmret of zinc, containing 51.77 per cent, of zinc. 
The sulphuret ia combined in this ore with 1 7.48 per cent, of silica, be- 
sides 5.19 per cent, of carbonates of lime and magnesia, and a little dis- 
seminated sulphuret of lead. 

*Fi>c Iiirtlier pai' titulars in regard to these limcatoaos ooaauU Di. Pctev's teport, ujidcr Uio 
beads of Gi'wuup and Bulliw county. 



,, Google 



GENERAL REPOEl' OF GEOLOGICAL SURVEY. 69 

Of all the limestones examined up to this time, the pure magnesian 
limestones are, proliably, the most durable building material, at least 
amongst the limestones- There are two or more beds of this kind of 
rock interstiatified, in the Birds-eye limestone, forming the cliffs of 
Boone creek, in Payette county. Grimes has opened a quarry into 
these magnesian limestones, which has supplied some of the best build- 
ing stone of central Kentucky. The same beds are seen occupying a 
similar geological position near Roger's mill, a mile and a half from 
Clay's ferry, on the Kentucky river. Dr. Peter has analysed three 
varieties of this rock: one — No. 512 — collected at Grimes' quarry, 
on Boone creek, which proves it to be a very pure magnesian lime- 
stone — the carbonate of lime and carbonate of magnesia being very 
nearly in the proportion of their equivalents, while the insoluble earthy 
silicates only amounts to 2.79 per cent.; the alumina and fixed alka- 
lies exists in ifc only to the amount of fractions of one per cent. The 
other variety-^No. 511 — which lies in layers from five inches to one 
foot above the last, is not as pure a magnesian limestone; ifc contains 
a little more than ten per cent, less carboimfce of magnesia, and nesir 
ten per cent, more earthy silicates. This is not as good abuilding stone 
as the other. The third specimen — No. 513 — was taken from a corn- 
er stone placed as a monument of the boundary of the city of Lexing- 
ton; it is intermediate in quality, contiiining three and a half per 
cent, less carbonate of magnesia, and 0.59 per cent, more insoluble 
earthy silicates, than No. 512, with a much larger per centage of 
potash (2.35,) than either of the other two, the origin of most of which 
may possibly be extraneous, as suggested by Dr. Peter, in his remarks 
following the analysis of the specimen No. 513 ; to which article of his 
report I would call the attention of those interested in the building 
materials of the State. 

In this place I would beg particularly to direct to the notice of the 
citizens of Jefferson county a magnesian limestone, belonging to the 
Upper Silurian Period, lying near the surface in many places in the 
eastern part of that county, and quite convenient to the Louisville and 
Prankfort railroad. The cellular variety — No. 528 — probably eon- 
tains a little too much magnesia, and is rather too porous to be as good 
a building material as the best of Grimes' quarry, but the compact va- 
riety — No. 530 — diifers but very little in its chemicd composition 
from tho best magnesian limestone of Fayette county; and will un- 
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doubtedlybe far snperiov in clnrability to many of the bnikling stones 
in use in Jefferson county. 

Tivo of the limestones before mentioned as having been analysed 
from Bullitt, are also niagnesiaa limestones, belonging to the Upper 
Silurian system. In them the magnesia falls from eight to ten per 
cent, short of the best proportion for a building stone; and No. 495 
has 10,32 per cent, of earthy insoluble silicates. The variety No. 
494 ha.s, however, but 2.18 per cent, of earthy silicates, and will pro- 
bably make a good building stone. 

Five limestones have been analysed, which were supposed to pos- 
sess hydraulic properties from their appearance, fracture, and mode of 
weathering. Of these, No. 521 Is the hydraulic limestone of Jeffer- 
son county, of which such large quantities were excavated out of the 
Louisville canal, and have since been extensively manufactured into 
water cement, and sold throughout the western country, ibr all pur- 
poses for which such cement is applicable. It is an earthy limestone, 
of a slightly bluish-green ashen tint, with an earthy flat coneboidal 
facture. It contains, as it-s principal and characteristic constituents, 
28.29 parts of lime, 8.89 of magnesia, and 25.78 per cent, of earthy 
insoluble silicates, of which 22.58 is pare silica. It is pai'ticulariy 
worthy of note that the lime and silica in this celebrated and well 
known cement rook, are exactly in the proportion of their equivalents, 
proving, most conclusively, that its hydraulic properties ai'e due to 
this definite chemical relation of these substances, which, after the 
rock is properly burnt and gi'ound, unite, in connection with the water, 
to form a byrlrated silicate ol' lime, in which there is one equivalent of 
silicic acid united to one equivalent of lime, which acts as a powerful 
cement, to agglutinate the grains of sand added iu the mixed mortar, 
which is usually three times the bulk of the hydraulic lime employed. 
In some hydraulic limestones magnesia seems to form an important 
constituent, and it is possible that in this cument it may enter into 
chemical union, and act a subordinate part- It hns been remarked, by 
the investigators of hydraulic limestones, that they conlain more thm 
the ordiuiiry proportion of lixud alkalies. This Kentucky cement rock 
contains 0.3:1 of potash, and 0.13 of .soda, which ia rather above the 
avemge amonut in the limestones anal\se,d, though not quite as much 
as the Lepiacna limestone of Woodford, Ko. 547. These alkalies pro- 
bably only act in connection with the lime in, tlie kiluj after the ex- 
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pulsion of the carbonic acid, in bringing the silica into that condition 
favorable for its subsequent prompt combiEation with lime, when mix- 
ed with water, aud in the act of cementation. But it is not likely that 
the alkalies enter, as an essential constituent, into the cement, because 
it seems to be expelled with the surplus water which oozes away as a 
slippery ley; and, because they would, probably, impair the durabili- 
ty of the cement, as they no doubt contribute to the disintegration of 
the original rock in place, so remarkable for the facility with which it 
cracks, splits, and turns to calearious mud, where exposed to the vicis- 
itudes of the weather. 

In No. 456, the Grayson county "gravestone," the lime is 26,28, 
and the insoluble silicates 20.78. The pure silica was in this speci- 
men not isolated and determined; but it is more than probable tbiit it 
will be found but little under the definite chemical proportion in the 
Jefferson county hydraulic limestone. In the Grayson stone the al- 
kalies are in still larger proportion : 0.60 potash, and 0.57 soda. 
There is little doubt, therefore, that it will be found to have hydraulic 
properties, and is altogether unsuitable for building purposes. 

The four-foot bed, near the base of the Upper Silurian system, of Trim- 
ble county, Kentucky, and Jefferson county, Indiana, and from seven- 
ty-five to eighty feet above the Murchisonia marble, of the Lower Silu- 
rian system, has very nearly the same constitution as the Louisville 
water limestone, according to an approximate analysis which I made 
of that rock in 1853. One variety contains 28 per cent of lime, and 
25 per cent, of insoluble silicates, and 10.06 per cent, of magnesia, 
which is within a fraction of the same amounts of these substances 
found in the Jefferaon county hydraulic limestone. There is hardly a 
doubt that this rock has also hydraulic properties, which of course is 
sufficient to condemn it at once as a building stone, though the same 
rock has been largely used in the construction of one of the principal 
public buildings in Louisville. 

Of the two limestones from Trigg county, supposed from their jip- 
pearance, to possess hydraulic properties, one, No. 458, contains 28.01 
lime, and 13.68 of- earthy insoluble silicates, and 14.77 per cent, of 
magnesia. In this the silica is considerably under the equivalent 
number, but the lime is nearly in the same per eeiitage as in No. 52 1 . 
It is somewhat remarkable that this rock has 0.92 per cent, of phos- 
phoric acid — even a larger proportion of this ingredient than has been 
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found in any other limestoue except No. 484, a limestone from the Low- 
er Silurian system of Autlei'soii county, and some of the dai'k ferrogi- 
noas, bituminouK, limestones occupying the place of the black land 
Lorison in some parts of Hopkins county; as for instance, No. 132, 
in the first report ; it would, therefore, be a vtiluable limestone lor 
agricaltoi'a! purposes also. There is considerably more magnesia 
(14,77,) than tn No. 521 ; this may be no disadvantage, because it 
appears that magneaian limestones, with proper additions, make excel- 
lent hydraulic mortars — better th.ia limestones without magnesia ; be- 
cause silicic acid seems to manifest a preference to combine with two 
b,5ses rather th9.ii one ; for instance, the Tarnowitz limestone, which 
conlains 10 per cent, of magnesia, and only 3.3 per cent, of silica har- 
dens very well under water, even without any addition of silica ; in- 
deed, Fuchs "has shown that the two bases — ^lime and magnesia — can 
combine and harden under water, without the addition or presence of 
any silica; and Dumas, also, has shown that nearly equal equivalents 
of burnt lime and magnesia — i. e. 44 lime to 36.8 magnesia — when 
slaked and made into a paste with water, become tolembly hard after 
being left under water for nine days." In fact the investigations of 
modern science all go to show that the reaction of silicic acid on lime, 
and that exerted between lime and magnesia, are the two principal causes 
of the solidiScatlon of hydraulic limestones ; but the degree of solidifica- 
tion depends much upon the molicular state of the silica, and the 
amount of base already in combination with it. It appeal's, moreover, 
that wben the proportion of lime rises to 48, and the silica to 52 — i. e. 
3 equivalents of lime to 2 of silica — ^there is no disposition in such a 
compound to harden under water, either in the burnt or unburnt condi- 
tion. In the case of No. 457, from Trigg county, in which the lime is 
43.91, the magnesia 7, and the silica 8.3G, the proportion is one equiv- 
alent of lime to combine with one equivalent of silicia, to form silicate 
of lune, and another equivalent of lime to combine with one equivalent 
of magnesia ; hence it is highly probable that this rock will be found 
also to possess valunble hydraulic properties, 

Of the five sandstones, of which the analysis is recorded in the first 
part of this report, three are from the Knob Formation of Bullitt 
They are not as durable rocks as the fine pure gritstones of the Coal 
Measures, bat, by a proper selection, rejecting those beds tJiat contain 
segregations of oxide of iron, and too much argillaceous matter, they 
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afford a building material thai, works free under the chisel, is suscepti- 
ble of fine carvidg, and is of tolerable durability. Those of Bullitt 
countyj that have been examined, contain from 93.68 to 94.78 of line 
sand, and 2.85 to 3.95 of alumina, with small portions of oside of 
iron, only traces of lime, and 0.7 to 2,'29 of carbonate of magnesia. 

Two vacieties of the mudstone have been analyzed, which is inter- 
stratified in the blue limestone underlying the beech flats, spoken of 
in the second chapter, in connection with the soil of the beech flats of 
Fayette. This is a more argillaceous rock than the preceding sand- 
stone, containing from 8.65 to 10.25 alumina, with a little oxide of 
iron, only a trace of lime, 1.40 to 2.30 of carbonate of magnesia, and 
the largest proportion of sulphuric acid in any sandstone yet examin- 
ed — the very ingredients, therefore, calculated to produce, by its de- 
composition, astringent salts. It is worthy of especial note, in this 
connection, that the only regions in the range of tlie blae limestone 
formation, where I have found milk-sickness prevail, follows most re- 
markably the out-crop of this mudstone, as I have elsewhere stated. 

MINERAL, SPRING, AND WELL WATERS. 

Since the first report was made, thirty-eight mineral and other wa^ 
ters have been examined and analyzed. Of these, twenty-five have 
been tested, qualitatively, at the fountain head; while quantitative 
analyses have been made of thirteen in the laboratory, which will be 
found tabulated and reported by Dr. Peter, under the head of Lincoln 
county, in the first part of his report. The twenty-five which were 
tested at the fountain head I now proceed to report on. 

Yelvington Spring, Daviess county, showed the presence of 
Free carbonic acid; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Chloride of sodium; 
A trace of oxide of iron. 

There is perhaps a trace of carbonate of alkali, wbich may give the 
flat taste to this water, after it, has stood for some time; but the reac- 
tion of the reagents which detect these salts is so indistinct, in the 
unconcentrated water, that it is difficult to decide. Part of the mag- 
nesia present may be united with chlorine as chloride of magnesiuiq, 
10 
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If sulphates are present they are in too small quantities to be detected 
with any degree of certainty, without boiling the water down. 

The Oliver Spring, in the same county, on the waters of Blackford, 
gave nearly the s^ame results, except that there is more oxide of iron in 
that water. 

During July of 1856 the Paroquet Springs were tested at the foun- 
tain head, qualitativehj ; since that time the principal spring has been 
analyzed, quantiiaiively, by Prof. J. Lawrence Smith, of Louisville, with 
similar results as to the principal baces and acids. I subjoin Prof. 
Smith's analysis as it gives the quantities of the saline ingredients in a 
gallon of the water. 

Sulphuretted hydrogen, 30 cubic inches; 
Cai'bonlc acid, 6 cubic inches; 
Chloride of sodium, 309.GOOO grains; 
Chloride of calcium, 67.7100 grains; 
Chloride of magnesium, 48.0300 grains; 
Chloride of potassium, 0.4860 grains; 
Sulphate of soda, 2.4120 grains; 
Sulphate of lime, 2.2800 grains; 
Sulphate of alumina, 0.4920 grains; 
Carbonate of soda, 0.3780 grains; 
Carbonate of lime, 2.4000 grains; 
Carbonate of magnesia, 1.506Q grains; 
Carbonate of iron, 0.1800 grains; 
Iodide of sodium, 0.1660 grains; 
Iodide of magnesium, 0,2460 grains; 
Bromide of sodium, 0.1800 grains; 
Bromide of magnesium, 0.3120 grains; 
Silica, 3.9000 grains; 
Organic matter, 2.1360 grains. 

When examining the Paroquet Spring it was a question with me 
whether a portion of the magnesia found was not combined with sul- 
phuric acid as sulphate of magnesia. I perceive Prof. J. Lawrence 
Smith has given the most of it to the chlorine, considering it to exist 
mostly as chloride of magnesium. A difficulty has arisen in my mind, 
as to the compatibility of that salt with carbonate of soda. It is pos- 
sible, that in small proportions these salts may exist together in solu- 
tion; though in larger proportion the carbonic acid would certainly go 
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over to the magnesia, while the soda would combine with the chlorine. 
As there does not appear to have been auffieient sulphuric acid found to 
saturate more than the soda and lime, it is inferred that the most of 
the magnesia is united with chlorine, the only element which existed in 
sufficient quantity to saturate the surplus of that alkaline earth, over 
and above that which is combined with carbonic acid, iodine, and 
bromine. 

The presence of chloride of magnesium, in Imye quantities, in either 
well, spring, or mineral waters I regard as objectionable. The propor- 
tion in this water may not, materially, detract from its other virtues, 
derivable from the presence of the sulphur, chloride of sodium, and 
iodine, which act beneficially on diseases of the skin, digestive organs, 
and glandular system. 

The qualitative examination of the "Alum Spring," at the base of 
Burdett's Knob, on James Richardson's place, gave as its principal 
constituents. 

Sulphates of alumina and protoxide of iron; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia. 

It has strong astringent properties, and is, undoubtedly, deleterious 
to health. 

This water issues from near the out-crop of the hydraulic limestone 
and black slate, at the base of an outlier of the Knob Formation, a 
a mile and a half from the forks of the turnpike leading from Danville 
to Lancaster. 

A well water was also tested at the forks of the above road, on Mrs. 
Hoskins' place, which was found to contain chiefly, 
Bl-earbocate of lime; 
Bi-carbonate of magnesia; 
Sulphate of soda; 
Sulphate of magnesia. 

The nearest underlying rock on this farm is a subcrystaline, blue 
limestone, with eherty segregations belonging to the lower Silurian sys- 
tem, and containing Airt/pa modesta, and a coarse ribbed Orihis like 0. 
CalVgrmmna. 

Yates' mineral water, in Boyle county, near the base of "Knob 
Lick," contains principallyj 
Bi-carboiiate of lime; 
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Bi-carbonate of magnesia; 
Chloritleof sodium; 
Sulphate of soda; 
Sulphate of magnesia; 
and, perhaps, a small quantity of carbonate of soda, as it has an alka- 
line reaction on litmus and georgina paper, and gives some indications 
of the presence of carbonate of alkali with tincture of champeachy 
wood, and addition of chloride of calcium and sulphate of copper. 

The well from which this water was taken is sunk in the ash-colored 
argillaceous shale of the Knob Formation, and goes four feet into the 
black shales of the Devonian Epoch. 

lu Lincoln county, at the sources of Salt river, a sulphuretted wa- 
ter, issuing from the above black shale, gave to chemical reagents the in- 
dication of the same saline Jngi'edients as in the Yates well, with the 
addition of free sulphuretted hydrogen. This Rater is known as the 
"Nevien's Sulphur Spring." 

The Rochester Mineral Spring is in the blue limestone formation of 
the western part of Boyle county. This water contains a large quan- 
tjty of magnesia, mostly in the state of sulphate. 
Its principal ingredients are, 
Sulphate of magnesiEi; 
Sulphate of lime; 
Sulphate of soda? 

Probably a small quaniity of alumina? 
and a trace of sulphate of protoxide of iron, 

Janes' mineral water, of Washington county, on Road run, four miles 
from Springfield, is a sulphuretted saline water, containing 
Free sulphuretted hydrogen, strongly impregnated^ 
Chloride of sodium; 
Sulphate ot soda; 
Sulphate of magnesia^ 
Bi-cai'bonate of lime; 
Bi-carbonate of magnesla- 

This spring issues through the Lynx beds of the bluo limestone, 
which preYfiil along the bed of Road's run. 

The examination of Ihe water of the public well, at Bloomficld^ 
ia Nelson county, indicated, oa its principal constituents; 
Gkloride f£ aodium; 
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Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Sulphate of soda; 
Sulphate of magneHia. 

The water has a feeble alkaline reaction, and may contain a trace of 
carbonate of soda, and a trace of alumina. The rock of this part of 
Nelson belongs to the Lower Silurian Period, and ia of a blue color 
and suhcryatalUne texture. There are several mineral waters in this 
formation, in the vicinity of Bloomfield. 

The examination of R. B. Grigsby's "White Sulphur Minend Wa- 
ter" indicated, 

Free sulphuretted hydrogen, (tolerably strongly impregnated); 
Chloride of sodium; 
Sulphate of soda; 
Sulphate of magnesia; 
Bi-carbonate of lime; 
Bi-c-arbonate of m:ignesia; 

It has a slightly alkaline reaction, and the log-wood test, with chlo-* 
ride of calcium, indicates a small quantity of carbonate of sods. 
There is also a trace of bi-carbonate of iron. The water is a tolerably 
strong sulphnretted saline water, with slight tonic properties. A pe- 
culiar shell-eartK, derived from the disintegration of a bed of the blue 
limestone, of which I had occasion to speak in the chapter on 
"Agricultural Geology," is well developed on this property, under the 
Boil. 

The "Mammoth Well," on the west branch of Simpson creek, in this 
county, was found to contain 
Chloride of sodium; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Sulphate of soda; 
Sulphate of magnesia; 
and a trace of iron. 
It is a feeble tonic, and mild aperient and alterative. 
The Creel "White Sulphur Mineral Water," in Marioo couatyj gave 
Free sulphuretted hydrogen; 
Chloride of sodium; 
Sulphate of iKHla; 
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Sulphate of magnesia; 
Bi-carboiiate of lime; 
Bi-caibouate of magnesia; 
A little carbonate of soda. 
This water is distinctly alkaline. 

The reaction of the Campbellsville "Sulphur Water," with rcagentsj 
Indicated, as its constituents, 
Fi'ee sulphuretted hydrogen; 
Sulphate of soda; 
Sulphate of magnesia; 
Chloride of sodium; 
Chloride of magnesium; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Titice of carbonate of soda. 

This water is from the table land of the sub-carboniferous limestone 
of Taylor county. There used to be a noted lick at the' place where 
the gum enclosing this water is sunk. 

The water of the well, at the hotel in Campbellsville, was tested, 
which ahowed it to be a hard limestone water. 

There are fine springs of water in Taylor county, between Camp- 
bellsville and Saloma. 

Examination of Washington Bell's Sulphur Spring of Marlon: 
Free sulphuretted hydrogen, and trace of sulphuret of alkali; 
Chloride of sodium; 
Sulphate of soda; 
Sulphate of magnesia; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Carbonate of soda. 

This water has a distinct alkaline reaction on reddened litmus paper. 
This water issues from the black shale of the Devonian Period, on Sul- 
phur Lick creek, and is now owned by Ex-GoVernor Wlckliffe. 

At the Plantation Lick, three to four miies from Sulphur Lick, 
where this water issues, some-salts have been made, probably a mixture 
of sulphate of magnesia and chloride of sodium. 

In Nelson county, in the precincts of New Haven, James T. Wcath- 
era' well water was examined;, which gave 
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Trace of sulphuretted hydrogen ; 
Sulphate of magnesia; 
Sulphate of soda? 

Small quantity of chloride of sodium ; 
Bi-carbonafce of lime ; 
Bi-cathonate of magnesia; 
Trace of carbonate of soda and iron. 

This water has a feeble alkaline reaction. It is a mild aperient, and 
feeble tonic. 

The ash-colored and black shale of the Devonian Period are the 
strata exposed in the vicinity of Mr. Weathers'. 

The "Howell Mineral Spring" is an alkaline saline chalybeate, which 
issues in a copious flow from the sub-carboniferous limestone of the "Bar- 
rens" of Hardin county. This is a remarkable mineral water, having 
more iron, and a stronger alkaline reaction, than most of the saline 
waters hitherto tested. Its constituents are 
Sulphate of magnesia; 
Sulphate of soda? 
Chloride of sodium; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Bi-carbonate of protoxide of iron;* 
Carbonate of soda. 

The Bedford Spring, owned by Noah Parker, in Trimble county, is 
collected in a basin of the blue limestone, which has a hydraulic layer 
of four to five feet, interstiafcified, from which a part of the water seems 
to come. Its constituents are 
Chloride of sodium; 
Sulphate of soda ; 
Sulphate of magnesia; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 
Carbonate of soda. 

It has an alkaline reaction to test paper. 

The Bpsom Spring, owned by Thomas EoUand, in this vicitiity, con- 
tains the same ingredients, only the sulphate of magnesia seems to be 
in larger proportion. 

•3ome ot (be iroo mu}' be in tlia state of eulph^te. 
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In Gallatin coanty, at ''Big Lick," on Lick creek, a branch of Eagle, 
a fine sulphuretted saliue water was tested, boiling up in a constant 
flow, and blackening the ground around. It contains 
Free sulphuretted hydrogen; 
Sulphate of magnesia; 
Sulphate, of soda; 
Chloride of sodium; 
Bi carbonate of lime; 
Bi-carbonate of magnesia; 
Carbonate of soda. 

It has a slight alkaline reaction, and indicates a trace of sulphuret 
of alkali, with the uitroprusside of sodium. 

Examination of a water, two miles from Dowlingsville, near Clark's 
ereek, in Grant county, where the silicious mudstone rock, associated 
with the Blue Limestone Formation, prevails, and where, in dry seasons, 
milk-sickness is prevalent: 
Bi-carbonate of magnesia ; 
Bi-cai'bonate of lime; 
Chloride of magnesium; 
Sulphate of soda, (small;) 
Sulphate of magnesia? 
Suspended, and perhaps dissolved, alumina. 

The most remarkable feature in this, and some other waters to he 
noticed, occurring along the same range of the geological formation, is 
tlie proportion of magnesia, which is considerably more than is usually 
found in water used for domestic purposes, and which, probably, exists 
partly in the state of chloride, which is an objectionable form of mag- 
nesian salt for waters in habitual use, in proportions above the normal 
standard. To determine whether the magnesia is mostly in this con- 
dition would require a careful quaniiiative analysis in the labomtory 
which would be a very important investigation, and which I propose 
hereafter to have instituted; because the therapeutic effects of chloride 
of magnesium, taken in considerable quantit'_es, border closely on 
those prominent in milk-sickness, as will be perceived by the following 
description; 

A.cUon of chloride of magnesium on the animal economy. Acid eructa- 
tions, with regurgitation of the injesta. Nausea, with accumnlation of 
water in the mouth. Greai weakness in the lower limbs, with symptoms 
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of vjeayinoss. ConstipnUon, with urgent dcslro for stool, with shotlder- 
iiig after each effort. Feeu.'S, when expelleil, are scanty, either soft or 
ill knots, like s^eeyjs danif, with ai appearance a? if burnt; sometimes 
covered with mncus. This follows by a d'arrhta. 

Som ! of these last cfit;cts are perhaps not observed in milk-sickncsp, 
bat the first are, so th it it is highly probable that an extra, proportion 
of tills Br.lt, together with other astringent salts, sucb a^ sulph de of 
alumina and iron, and perhaps suspended c"ay in wattr, may combine 
to produce that mysterious disease. 

At all events, it is worthy of particular notice, that this complaint 
follows precisely the geological range of the siliclous mudstone or 
''roUen samMone" interstatilied in the blue limestone formation of 
Scott, Owen, Grant, Boone, and other counties of central Kentucky; 
and, so far as my observations have yet extended, no where else within 
the mnge of that parljculav geological formation; in connection with 
the fact that the waters, which I have so far had occasion to test, quali- 
tatively, in the worst milk-sick regions of these middle counties of the 
state, contain more than the normal proportion of magnesia. This is 
the case with the so-called "Poison Spring." which I tested, in the 
north eastern part of Grant, and elsewhsrj along the belt of country 
ranging with the out-erjp of this peculiar member of the rocks of 
central Kentucky. 

The '■Ilardinsville Sulphur Spring," which issues from cncriiiital 
layers of the blue limestone of Franklin county, contaius 
Free sulphuretted hydrogen; 
Chloride of sodium; 
Bi-carbor,ate of lime; 
Bi-carbonate of magnesia; 
Tia^eof sulphate of soda; 
Trace of sulphate of magnesia; 
Carbonate of soda? 

This water seems to have a feeble alkaline reaction. 
Reuben Jesse's mineral water, of Woodford county, near Verfnilles, 
struck by sinking a deep well in the blue limestone fonnatiou, contains 
Free sulphuretted hydrogen; 
Chloride of sodium; 
Bi-carbonate of lime; 
Bi-carbouate of mignesia; 
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Trace of siiipimte oi soda; 
Chloride of magnesium? 

The Harrodsbnrg "Saloon Spring," in Mercer county, is a saliuc 
water, in which magnesia is in large quaotity, combined, in ail yi'olja- 
bilifcy, with snlphuric acid. Its principal constituents are 
Sulphate of magnesia; 
Sulphate of lime; 
Bi-carbonate of lime; 
Bi-carbonate of magnesia; 

Trace of chlorides, and a small quantity of carbonate of protoxide 
of iron. 

The "Greenville Spring," at Harrodsburg, has only a trace of sul- 
phuretted hydrogen and iron; otherwise, it is very similar, in its com- 
position, to the Saloon Spring. There is perhaps, a small quantity of 
alumina In both, but it is difficult to appreciate it in the unconeentrat- 
ed water. 

The beds of the blue limestone, which are exposed near these min- 
eral springs, are characterized chiefly by Ckceteies. There are, howev- 
er, blocks of birdseye textured limestoDe, lying in blocks around and 
in the masonry of the wall built around tlie Saloon Spring, and which 
were quarried near by. 

The mineral waters, at the celebrated locality of Big Bone Lick, in 
Boono county, now owned by IMr. McManning, are truly fine sulphu- 
letted saline waters, of which there is the most abundant supply from 
the several springs which burst forth, in variotis direc'dons, from the 
boggy flats forming the sources of Big Bone Lick creek, enclosed hy 
an amphitheatre of hills composed of Lepicena, Ortliis, and Chceieies 
beds of the blue limestone, amongst wliich the Leptoena iSericea is 
conspicuous, towards the base of the surrounding slopes. 

The qualitative examination of these watere, at their fountain htad, 
indicakid, as the principal constituents. 

Sulphuretted hydrogen, which escapes in intermittent volumes, prov- 
ing the water to be saturated with this gas; 
Chloride of sodium; 
Sulphate of magnesia; 
Sulphate of soda; 
Sulphate of alumiuat 
Bi-earbouate of lime;- 
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Bi-carbonate of magnesia; 

Carbonate of soda. 

Tliis water has an alkaline reaction. 

It was only in a few instances where any attempt was made to teet 
for iodides, bromides, and other ingredients that may exist in theso 
Wat-el's in minute quantities, because it requires large quantities of the 
water to be boiled down in order to arrive at any satisfactory conclu- 
sion as to their presence or absence ; but many of these waters deserve 
a careful quantitative analysis ; bnt for this purpose a special journey 
must be made to collect the water in sufficient quantity, and with the 
necessary precautions, to fix the evanescent constituents on the spot, 
and tiunsport the water to the laboi-atory. The proportion of the/:r- 
ed constituents can, however, be determined, if the water is put up 
well, by the proprietors of the spwngs, in clean bottles, and forwarded 
to Dr. Robert Peter, at Lexington, the Chemical Assistant of the Sur- 
vey, if tlie legislature provide for the continuance of the survey. 

In connection with this subject, it would be a matter, not only of 
scientific interest, but of practical utility, to have the waters of all tho 
principal rivers of Kentucky analysed, quantitatively, in order to judge 
of the effects they may have upon the system, and when used for va- 
rious industrial applications. 
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CHAPTER IV. 
STRATIGRAPHICAL GEOLOGY. 

DAVIESS COUSIY. 

Some furtlier examinations have been made in tliis county, chiefly 
in the vicinity of Big and Little Elackfoid'creeks. The prctlomir.at- 
ing rock is a soft and rather feiTUginous sandstone, passing downwarils 
into a grey shaiy clay, with imperfect seams of coal; below which 13 
darker ehale, with streaks of coal; under this is a scam of ccal tho 
thickness of which has never yet been ascertained. 

North of Yelvington, on J. M. Robinson's place, jusfc above his 
spring, there is a brownish freestone, which shows itself half a mile to 
tlio south. On Mr. Beauchamp's place, adjoining, limestone occurs to- 
wards the top of the ridge; and north of his bouse thveo to four feet 
of ferruginous limestone occurs, about half ivay up the ridge, near 
Robert's line. It seems to sink towards the west, as a limestone, ap- 
parently the same, has been burnt for lime at a lower level. Below this 
is a shaiy fire-clay, where a spring issues. Here Wm. Beauchamp made 
a partial examination for coal, but never proved the ground. 

One and a half miles east ol Yelvington, at Mason Lee's, there is 
three feet of coal, without any regular covering, as (hr as it has been 
entered. 

Near the head of Big Blackford, on a high oak ridge, a hard qiiartz- 
ose sandstone is exposed. 

The sections hitherto obtained, in tliis part of Daviess county, are 
too obscure, and the exposures of out-crop too few and fur apart, to en- 
able me to make a satisGictory section of the succession until the de- 
tailed survey is carried over this and the adjoining counties. 

SCB-CAEBOSIFEROUS EOCKS IN ERECKIS RIDGE, MEADE, AKD HARDIN COUSTIES. 

Near the head of the west fork of Clover creek I obtained tho 
following section of the limestone, shaiy limestones, and marly shales, 
with some alternations of sandstone, underlying the Coal Measures and 
upiicr conglomei-atc at the top of the hill, or its candstono repre- 
sentative, since, on the castei'ii edge .of the western ccal Bold, it 
l^as only locally pebbles disseminated. 
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Feel. 

230. Hai'd, tliiu-bedded sandstone, Tvith red ferniginous subsoil near Use top of 

tlie ridge, with perliaps a ten inch coal in this space, 

170. Feiruginous sandstone. 

IGO, Ferruginous sandstone. 

150. Ferruginous sandstone. 

142. Grey limestone, with chsetctes abundanllj disseminated. 

120. Sandstone — red externally, wliite intenially. 

1 12. Light-colored limestone. 

100. Sandstone and light grey limestone nlteraating. 

85. Sandstoue and light grey limestone alternating. 

83. Marl, with some sandstone. 

71. Schistose impure limestone and sandstone. 

67. Earthy, sbelly, hmestunc, 

C5. ' Marl. 

63. Brownish sandstone. 
61. Marly earth. 

GO. Top of bench of light-colored limestone, in benches with marly interstices. 

64. Light grey limestone; thin slrealt of coal? 
£13. Bench of buff calcarious rock. 

Marl. 
47. Bench of light reddish-grey earthy schistose limestone, two feet niae inches. 

Marl. 
41. Bench of rugged calcarious rock nine feet. 

Marl. 
32.5 Bench of ragged calcarious rock. 
32. Ash-colored marly shale. 

19. Ash-colored earth, and ferrngiuous calcarious rock. 
15. Ash-colored earth, less feiTuginous, 
10. FeiTuginous marly shale, 

6, Light buff marl, with earthy light-colored schistose limestone. 
6. Green and ferruginous shale. 

0. Dark marly shales extending to the foot of the glade, where the measure- 
ment was made, 
In the last cut of the railroad abotft half a mile from Cloverport, the 
lase of the sandstone for two and a half to three feet, is strongly im- 
pregnated ^vith petroleum ; so much so, that it oozes out from its poreSj 
and triclsles on the ground. The rock has a dip 50° west of north, at 
an angle of about 5°. 

In Hickory Hollow, up a ravine to the west of the milroad, the 
Archimedes Limestone is exposed, with other fossils to be bei'eaTtei' de" 
scribed. It lies here from fifteen to twenty feet below a sandstone, 
which ia undoubtedly the equiyalent of that which forms the vertical 
cliff above the Tar Springs. These underlying limestones are the es- 
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act eqaWalent of the beds which were observed in 1845, at the falls of 
Rough creek, in the northwest corner of Graysoa county. 

The Tar Spring sandstone, near where ihe raih'oad intersects the line 
of separation between Breckinridge and Hancock countieSj is very 
nearly one hundred feet above low water of the Ohio river, at Cloverport. 
At this point the sandstone is about fifty-five fret in thickness, and the 
top of it one hundred and fifty feet approximately above low water on 
the Ohio river. This sandstone is remarkable in Breckinridge county 
on account of the fine springs of petroleum which issne at its base, 
close to its junction with the Archimedes limestone. It oozes in the 
form of a thick oily fluid, nearly of the color and consistence of mo- 
iasses; collecting more copiously in wet than dry weather; and, ap- 
parently, where tlie sandstone rock is comparatively thin. At Thomas 
Jackson's about ten barrels are collected in a year, but much more 
might be obtained if proper precautions were taken to save it. From 
the fact of its oozing more abundantly in wet weather, it is probable 
that the rain water filtering through the porous sandstone carries the 
oil with it to the base of the rock. 

In some places in the same cliff of sandstone, above that part im- 
pregnated with petroleum, is of snowy whiteness, fit for the use of the 
glass manufacturer, and forms a most remarkable contrast to the dark 
umber of the same rock, saturated with tire oil Where it runs off on 
the ground it becomes inspissated into masses having a hardness and 
appearance intermediate between pitch and asphaltum, incrosted and in- 
corporated more or less with earthy materials and small gravel. Cat- 
tle seem to have a predilection for it, and it is undoubtedly a valuable 
remedy in milk-sickness, for burns, and obstinate cases of rheumatism, 
for which it is used both externally, as a vabefacient, and internally. 
This "tar sandstone" occupies the same geological horizon as the Rock 
House sandstone, on the head of Shotpouch creek It marks the lim- 
it in connection with the underlying Archimedes limestone, of the pro- 
ductive Coal Measures, since no coal, of more than six to ten inches, 
has ever yet been found nnder it, and probably never will ; because the 
circumstances favorable to the production of thick beds of coal do not 
appear to have existed, in the region of the western country, at least, 
until after the deposition of this bed of sandstone. 

Near the head of Sinking creek a lower bed of sandstone than the 
Tar Spring tiandstone, of thirty -eight feet in thickness, was observed 
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aboot twenty-five feet above the bed of the creek; at sixty-five feet 
buff Arohimatles limestone, associated with white coUtic beds, Ruiialilc 
fov making fine white lime, and, if ffiirly opened in a qiiaiTv, might, 
pei'liiips, afford an oo'.itc marble, such as is now worked by some of Uie 
marble cutters of the west. At eighty feet, in the tamo hiJl, is anotli- 
er bed of haff, encrinita! and Archimedes Limestone. Below the taiid- 
stonc c!iir is a dark, marly shale, underlaid bj reddish-gray productal 
limestone. 

The succession of thesub-caiboniferoiis rocks, in BreckinviJge coun- 
ty, west of Sinking creek, !rom the Tar Sandstone downwards, is as 
follows: 
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tlminago of tVe coiiiitiy. In coiiser[osnce of tlie cavernous oattire of 
the limestones in the eastern purt of Breekinrijge, a great ileal of the 
8ur"ac>water sinks away intosubteriTincan passages, and ooiikjs out ia 
bold spiings at tha Big Spring and "Good Spring," near the eastern con- 
fines of the county. In some places water may be reached in wells, 
even at the depth of thirty feet; Imt many welis have been sunk fifty 
to sixty feet without getting wafer. 

The characteristic Ibssil eor d of the cherty beds of the sub-carbon- 
iferoua limestone, in their southern and western range, does not seem 
to be abunilant in this part of Breckinritlge county; indeed, organic 
remains generally are few compared with what are usit-iUy found in tho 
equivalent beds elsewhere. 

Near the confines of Brockinridge and Meade counties, some of the 
beds of the sub-cavboniferous limestone have the fine graiii and smooth 
t-exture of lithographic limestones, and it is very probable that by open- 
ing quarries valuable beds might be found, which, if free from flr.vs 
and dry cracks, would fetch in the mirket twelve to fifteen cents ptr 
pound, and command ready side. 

Rock, possessing the stracturo of lithogvaphic limestones, were also 
obsen'ad about h:i!f way down the descent to Otter creek, in Muade 
county, on the road from Good Spring to Garnettsville- 

The following sections, taken in Meude county, along the bluffs on 
the Ohio river, will convey an idea of the succession of the beds abovo 
low water of the Ohio rivijr. 

Section nccir Concordia. 
Feet. 

2-10. Red limestone, with Ai-cliimedes.* 
226. Oolitic limestone. 
22i). Biise of bench of llieso limesfones. 
,93. T.ip of heavy ledge of sapdstoiie, ten feet in thicUiiesg. 
18U. l''iiiely himimited almly sHndsWne, uudeilftid by dark shale ;ind shiily siini- 

slonc. 
155. Top of limestone cliff qf lliirteon feet. 
14'J. BHse of ri;ddish-^-rfy solid limeslone. 
MO. Light gviy shiile lowing- into shuly siindslone. 

i:J5. A^h-coluied .hrtU^, llirec feet, imd bwse of iiv^ f^ct ledge of siindslonr. 
ilQ. Tup of bench uf limestone, slope conceiilvjiJ, 

*Iii the spuces buUccn tlio rocks noted llie rotljs iira oaiiee^Jed fvom ^ iciv bj- (iLbna, 
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Feet. 

74. Bottom of a limestone bench. 

63. White and yellow sandslone. 

35. Top of white and brown sandstone speckled with red, irregular in struc 

33, Bottom of sandstone and top of ledges overhanging the river bank, 
S6. White Uraestone, with dendrite streaks. 
20. Brown sandstone and Euomphalus brown limestone. 
L. W, Compact white limestone. 

Section one mile above Concordia. 
Ffet. 

271). Top of ledges of sandstone. 
250. Base of ledges of sandstone. 

Slope of strata hidden. 
230. Top of bench of upper Archimedes limestone. 
226. Red limestone on weathered surfai:e. 
220. Oolitic limestone. 

Slope, strata hidden. 
180. Top of sandstone. 

140. Shales interlamiaated with red speckled sandstone, and top of reddish- 
grey hard limestone, forming together a cliff of fifty feet space where 
strata concealed from view. 
70. Pentremital limestone. 

66. Bed limestone, underlaid by brown, rugged, sandstone, 
25. Top of white limestone. 
6. Base of white limestone. 

Section at Glen's, Adit between, above Boomport. 
Feet. 

275. "Upper Archimedes limestone. 
260. Calcarious sandstone. 

Limestone. 
230. Top of argillaceous marly shale with alternating thin bands of limestone 

in which adit run in search of coal. 
210. Bottom of Glen's Adit. 

Vertical cliff of heavy beds of hmestone fifty to sixty feet. 
160. Base of overhanging ledges of limestone. 

Soft decomposing marly hmestone. 
130. Oolitic limestone of which white lime is made. 

Slope of one hundred and twenty feet where strata are concealed. 
L. W. Light grey compact hmestone at low water of the Ohio river. 

Section a few miles higher up. 
Feet. 
300. Top of ridge and top of sandstone ledges. 

Slope where strata concealed. 
255. fJpper Archimedes liraeatone. 
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F'eet. 

245. Lower ]e<lges of a bench of limestone. 

100. Ba.se of heavy ledges of limestone. 

One hundred feet nearly coiii.,ealcd by talus. 
L. W. Light grey compact limestone al low water. 

Section on Kentucky shore, opposite Leavenworth. 
Feet. 
300. Sandstone and shale at the base of the coal measures, near the top of the 

Red and grey sandstone. 
S80. Top of Pentremital and Archimedes limestone associated with a rich Pro- 

ductal and Terebratula limestone. 
S40. Buff Ai'chimedes and Pentremital limestone. 

Long slope where strata are concealed. 
160. Limestone in thick beds forming a bench. 
L. W. Aulopora and Cjathophyllum limestone. 

Section of JAvff below Indian creels. 
Feet. 

340. Brown sandstone near base of the coal measures. 
300. Top of limestone. 
285. Bed of white interstratified sandstone. 
200. Base of overhanging ledges of limestone. 
Decomposing ledges below, 
70. Base of rocks visible, 
L, W. Ohio river. 

Section two miles above North Hampton, near lime kiln. 
Feet 

3U0. Highest limestone observed, with oolitic limestone beneath. 
256. Oolitic limestone, 
220. White oolitic limestone, 

190. Rugged weathering limestone, of the Biirren limestone series. 
80. B;tse of cliff. 

52. Eiver bottom land a little above high water mark. 
L. W. Low water of the Ohio river. 

Section five and a half miles above Brandenburg. 
Feet. 

266. Top of hill and second cliff composed of close-textuved, grey sonorous 
limestone, passing downwards inLO agranular limestone, with buff mag- 
nesian layers near the 
160. Base of the cliff. 

160. Slope with schistose and mure earthy -textured limestoncij. 
126, Top of first cliff or benJi. 
121. Top of quarry, composed of sub-crystalline stratilieJ limusioiie. 

Dark grey and buff magnesian 11 
100. Base of quarry. 
L, W, Low welter Ohiw river. 
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Sever il oilier seclionsliavc been maile, on tlio Oliiobtvilorof Mi rule 
and Havdin coitulies, but those given will be sunicifiit, at lliis lime, to 
show the nature of the rocks belonging lo the siib-civboiiiit-rons lime- 
stone gi'OLip, underlying these two counties. It ivill be ob^civeiJ (lab 
the strata at the very base of the coal measiires only cap t!ie lojis of 
the highest hilis, which would have to be at least fifty to one bundixd 
feet higher to bring in any worlsable conl. 

I would also o,ill attention to the fact of the nmnerons repotisioiis of 
sandstones intei'sti'atified in the sub-carboniferous limestones of jSIiulIc 
and Breckinridge. 

The most valuable materials under the soil of Meade and ILirdin 
counties, so far as I have yet seen, are the materials for cons I mictions, 
oolitic marble, lime, and lithographic stones, and tbo m:u]y btds, some 
of which would be excellent fur ini[ roving the more eandy soils uf (his 
and Ihe adjacent counties. 

A large area of Iliu'din coiinly is based on the cavernous members 
of the sub-carboniferous group, proved by the disappmnincc of straims 
from the surface for many miles and the gufching out, locally, of sub- 
terranean springs. There is, also, evidence of the ciii.sfence of vuy 
numerous caves, in this county, e^peciaUy on (be wattrs of Linder's 
creek, perhaps as extensive as in the eastern fart of iLdmoiisoji 
county. 

About two miles west of Eliznbelhtown a bul of cniliy-tcstiirul 
limestone crops out ncaf the read kading to Howell Sinirgs, which 
has ail the appearance of possessing hyi'vaulie propivtics. It is a^hq- 
cbited with olher varieties of close grey iimesionca with argiPaiuous 
[artings, which approaches, in its cbaiacter, to lilhogiai liic linustone. 
Sis railcs west of EiiKaliethtowt! freestone crops out, whidj is one of 
the ftw localilies where this.kind nf rock Rachcs the siirlnce, tince 
tandstones \\!\\e only been observed in this western portion of Hardin, 
near the Graj eon line, on the watci^ of Nebo, Biusby, and Mctliiig 
House creeks, and Ibe argillaceous freestone of the Knob loimation, 
in the exti'eme nollhcast cornei" of the county. 

The most common rocks seen on the surface are differciifc y. riefics 
of chert., which have origiiatcd from scgn gatione and iidcrsrialinraliun,- 
waslied and ivesithered out of and from between the limestone which, 
resisting dtcompotiiug ugcudcs loi;gcr iLan the n.aliix, lie in blucks 
on iiho surlaoe. 
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LOWER fOE-CAUBONIFEtlOUS ROCKS AND BLACK DEVONIAN SLATES OF TTU, KNOB 
FORMATION, itF B LLVIT COI'KTV. 

Tho descent fi'om the table liuuls of the sab rarbonirerons litiipstonos 
of Ilaniin county, over tho slopes of the sub-c .rlioiiifLTims frijostoiies 
of tho Salt rivor or MuUrow hills, is for the most pavb abrupt and pre- 
cipitous. 

About seventy feet above the base of those hills, near Key's Forry, 
tho fossil ilevo us, burbstoiie textured chert, anil tsirthy encriuit'd lime- 
stones, iire in p!aco on the west si(!e of Salt river. The fcofal ht^ght 
of the Salt river hills, on the Bullitt side of this stream, is from three 
hundred and fifty to four hundred feet. On this side, the encrUiital 
limestone is one hundred and fifry-five feet above the ferry house, and 
two 'hundred and ten feet above low w.iter. 

The summit level, where the road to the Bullitt Ltek fasses over, is 
nearly four hundred feet above the bed of Salt river, {giving near two 
hundred feet of strata, soil and sub-soil, covering the geodiferous en- 
trochilal lim. stones which lie, therefore, marly midway of these hills. 
The upptr two huudrud foet includes purt of the sub-cai'botiifi.ri)iis 
limestone which overlies the Knob fcaiidstuiie iu this locality, but thtir 
ivlativo thickness is not well seen here. 

The Bl .014 Devonian slate, doubtlei'S, exists here near tho bise of the 
hills, but it WHS not exposed on the immediate line of obstrvrttion. 

The iron ores which liave been made mention of in the third chapter 
on chemical geology, are most abundant iu the grey or ash-colored 
shales overlying the Black Oevonian slate, in the south-i a^jt psirt of the 
range of the Knobs of Bullitt, cNteiiding along the waters of Cano 
llun sotith-eistwardly, into Nelson county. 

A section will aid in illustration of its position: 
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It is i(i the 
grey and i)Bl>co!- 
ored shales aiir! 
clay, lying be- 
tween the black 
shales and Knob 
freestones, that 
the ore of Bullitt 
county is found 
in greatest abun- 
dance, and most- 
ly as carbonate of 
the protoxide of 
iron, excepi: 
where it has been 
oxidized by par- 
tial exposure to 
air and perme- 
ating water. It 
.varies in thick- 
ness from three to eight inches. 

The two varieties, as recognized by the ore diggers, are the "Kid- 
ney ore" and the "Blue Sheet ore," because the former generally lies 
above the latter in more detached hemispherical masses possessing a 
concentric structure; whereas, the latter is more continuous or in the 
form of a pavement., and less oxidized by exposure. But neither of 
these ores are in as high a state of oxidation as the more irregular 
nests and bands in the overlying freestone, because the argillaceous 
matrix of the Kidney and Blue Sheet ores protects them moi'o eftiic- 
tually from atmospheric influences. 

The greater per centage of iron in a given weight of the ore,! ^^' 
closed in the freestone, is to be attributed chiefly to the loss of car- 
bonic acid during the progress of oxidation. 

In the south-east part of Bullitt county, these ores of the Knob 
Formation prevail \vitti cousideral)le regularity ; the principal dittlcut- 

*See Cliemlcal Report. 
tSoe Oi's No. 4^9> 
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ty experienced by the ore digger in obtaiiiiog it being the abruptness 
of the declivities of the Knobs, which only occasionally form benches 
by which he is enabled to reach the ore with a reasonable amount of 
stripping. Nevertheless, it can be mined aad. delivered at the fur- 
naces from $1 50 to ^1 75 or |2, depending on the distance from the 
furnace, and the amount of stripping, which at present is from five to 
twenty or twenty-five feet. Upon the whole, considering the charac- 
ter and uniformity of the ore; the rate at which it can be mined and 
delivered; the quality of the iron it produces, which is both soft and 
tough, and in great request by the nail makers; the abundance of well 
timbered laud, and the proximity to the line of the Louisville and 
Nashville railroad, this part of Bullitt county must be considered a 
favorable position for making charcoal iron. 

The limestone which is at present mostly used as a flux, is. included 
locally in beds interstratified in the Black Shale underlying the ore 
bearing shale, and contains, according to analysis No. 490, a little over 
thirteen per cent, of magnesia, but only about one and half per cent, 
of insoluble earthy silicates, which is much less than its external ap- 
pearaoee conveys to the eye. It lies quite convenient to the Belle- 
mont Furnace, the only one that was in operation in Bullitt county in 
1856. More or less ore, of the carbonate variety, has been found 
disseminated in grey shales occupying the same geological position, 
within the range of the Knobs of this and adjoining counties, but not 
always in sufficient quantities to support a furnace. 

Both at Bullitt Lick and Button Mould Knob considerable ore 
has weathered out of the shale, but still neither of these localities 
would alone justify the erection of a furnace; so that, before capital 
is expended in machinery and constructions, it is always proper to 
prove thoroughly the ore ground. 

At "Bullitt Mould Knob," a celebrated locality for encrinites, in 
Bullitt county, there are three or more encrinital beds, interstratified 
with the ash-colored shale, which form a remarkable steep glade on the 
south-west side of the Knob; the glade commencing one hundred and 
twenty-five feet below the summit of the Knob : 
Feet. 

250, Summit of Knob. 

235. Top of second beQcbof sandstone, in quarry. 
225- Top of ledge of first bench sandstone. 
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Feet. 

2110. Slnpc wilSi sandstone? 

5C2. Linvesl fxiiosiire uf sandstone. 

no. Tnpof hii!L.!;lnJe. 

105. Onhis Mi<:h<.-lltiwi bod. 

100. Oiihis MiiiliLdliiia bed most abundnnt. 

Ash-oulored shale. 
97. Wfailiti'Ld (Hit ciLibonale of iron. 
95. Wc-ailitiL-d out carbonato uf iion. 

Asli colored shale. 
90. Wt'Hlbeied out carbonate of iron. 

Ash-cohired slialus. 
eO. Blanching covallints. 
75, Weailierfd Cfirbonate of iron. 
G5. EncriniUil limealone. 
CO. "Weatlieicd carbonate of iron. 

Asli-colored sliale. 
49. Encrinital limuslone. 

Asb colored bliale. 
35, Encrinital limeslonc. 

Ash -colored shale .it baee of bare glade. 
25. Bla<k slicety Devonian shs.te exknding to bed of creek. 

Here we l.ave iie^irly one hunilfei! fi^et of iish-coloved slia'cs exposed, 
in ii l)iive gtaile, with ivpcated alternations of (hiii lands of ravboralc 
of ivoB, eneniiital, argillaceous, and shell limestones, forming a re- 
markable feature of tho landscape in the northern jiart of Bullitt 
county, ailjoining Jefferson county. The position of this Knob is in- 
covi-ectly kid down in Milne and Brnder's map, since it lies nearly one 
mile to the cast of the raiircad leading from Louisville to Shepherds- 
ville. 

The tola! thickness of the black sl.ales, under 1he asb-colored shale, 
w.'.s not seen in any of the sections yet obstrvcd in Bullitt county. 
The best sectiim was seen in the cut of (he Louisi'iile and Nashville 
road, about a mile Irom Shepherdsville, where forty feet is seen in one 
vertical cut. 

In' the bed of PaH river, below the bridge, several ledges of rngged, 
cherty, limestone eaii be seen, in a low slage of the river, those must 
doubtless be refeired, in fart at Uast, to the Upper Silurian Period, as 
the chain coral {CtUmiptira ssharoidcs) is found here, asscc'a'ed with 
Fuvosites spoiigUcs, CyaihophyUum hd'aitlliotdey^ and Pn'^/morpka? and 
other fossils of that Period, very imperfectly preseiTed however. 
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Til!! coRilline und shsli-beiU of tho falls of the Ohio seem to be very 
thin ami obscurely marked, or ah least difficult to datecb. The only 
pliica whero I was able to recognize them satisfactorily, as yet, was 
along the bed of a creek near Mr. Benjamin Saaders' place, noi far 
from Button Mould Knob, at a little lower level than the zero of that 
section. Beneath these a cellu'ar inignesian limastoae, which wea'.h- 
evA ill a very rugged maaner, is Mie prevaling rock in the ravines, on 
both sides of the old road fiom Shepheidsvillc to Lonisville. 

JEFFERSON COUKTV. 

The Knob Formation, very similar in its component members to 
that desci'ibed at Button Mould Knob, extends into the south:;rn part 
of Jdlferson county, furmiiig the range of Knobs on the waters of 
Pond and Mill creek, their summits being cipped with soft froestone, 
while the a-ih-colored shales, with intercalations of encrinital linidstones, 
form their principal ma^, resting on black Devonian shale. 

JeJfer.-;on county affords the best exposures of the calcavious rocks, 
under the black slate belonging to the Devonian Period, yet seen. 
The proji-cting ledges on the b.mk of the Ohio river, that nppear in 
connected succession between the hiad and foot of the fallfi, att'orJ, 
probably, the best seclions of these rrjcks in the western slates. 

We observe there the following succession a;id superposition: 

1 . Blank biiuminoiis slate or bliale. 

2. Upper ciiiioiiial, slid I, anil coralline limeslones above. 

3. Hydraulic limestone. 

4. Li>wer orinoiiial, sliyll, and coralline limestones. 

5. Olivanites bed. 

6. Spirifer Gregovia and sliel! and coralline beds. 

7. MdinbtdsoE coral limeslQnes. 

These beds rest upon a limestone containing chain coral, wl.ich is 
seen just above the lowest stage of water, at the principal axis of tho 
falls, where the watei's are most turbulent. Only a portion of thehiw- 
er part of the black slat.e is seen immediately adjacent to the falls. Its 
junction with the n(iper crinoidal bed, No. 2, of the above section, c.ia 
be well- seen below the mouth of Silver creek, on the Indian i side, 
where there is a thin hard pyritiferous band between the black slate 
anil liuisstofle, containing a few entroehites. 

13 
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Three sub-d'ivisioas may be observed in the upper coriiUine bctl, Ko. 
2, of this falls secLion : 

(/I). White or yellowish wliite, earthy fractured Inyers, coTitaining, 
besides Crinoidea a FavosUe, a large Lepicena aad Alrypa prisca, with 
a fringe. 

(fi). Middle Ityers containing also a few CystiphyllEe. 
{€'). Lower layers, containing most Cystiphyllidse, and on Corn 
Island, remains of fishes. This is what has been dtsiguatfid as the 
Upper Fish Bed. 

These criuoidal beds contain a vast multitade of the remains of 
different species of enciinites, mostly silicious, or move so than Iho 
imbedding rock, so that they often project and appi ar like black con- 
cretions. Remains of the Adinocrinus abnormis, of S. S. Lyon's ivpovt, 
is the most abundant. There is also a Syringapora; and short trun- 
cated Cyathophy Ilium. The Cystiphylium is long, slender and vcimi- 
culifuvm, sometimes extending to the length of fifteen inches or more; 
also, a coralline, refevrable either to the genus Pontes or Aslrea* 

The hydiaulic bed, as has been shown iu the thii'd chapter, is an 
earthy m ignesian limestone, in which the lime and silica are in the 
proportions of their chemical equivalents. It is variable both in its 
composition, thickness, and dip. In the upper part of the bed, where 
it conlaifls many Spirifei- eiiraiines and Afri/pa prisca, it is more silici- 
ous than that quarried for cement. At the head of the fills it is eight 
feet above low water. At the foot of the falls it is only four feet abovo 
low water; and at the quarry, on the Indiana shove, eleven to thir- 
teen feet. Here there is twelve feet of it exposed; but only a foot to 
eighteen inches of it quarried for cament. At the Big Eddy it is 
twjlve to thirteen feet above low water; and at the middle of the falls 
as much as thirty-five feet above low water. 

From the head to the foot of the ftills, the Ohio river falls nineteen 
to twenty-one feet, depending on the stage of the water, and the dis- 
tance on the general line of dip — west by south — one and a half miles. 
Hence there is an anticlinal axis about the middle of the falls, not 
uniform but undulating, amounting on the whole, to upwards of thirty 
feet in three quarters of a mile west by south. In the distance of 
four hundred and fifty yards from the quarry, on the Indiana shore, 

»VVlien these fossil corala are wore tLorou|l]ly studied, vre shall be able to give more dafl- 
Bite re fere aces. 
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down stream, tlie strata decline fifteen to sixteen feet. It is at tlie an- 
ticlena!, abovo mentioned, wliere the steamboats so frequently scrape 
the rocks iti gliding over the most turbulent portion of the falls. It 
isthicliest at the foot of the fails, where it is twenty-one feet, it thins 
rapidly out in a uoith-enst direction. At a distance of two and a half 
miles marly east, where it is seen in the north-west end of the Guth- 
rie's qn:aTies, it is eighteen inches; and in a distance of three hundred 
yards to the south-east from this, it divides into two beds, and thins 
away to a few inches. AVhere it is divided an earthy limestone is in- 
terposed, not considered to possess hydmulic properties. It would 
seem, therefore, that the principal source of the hyilraulic material was 
to the north-west of the main axis. At Il.'irdin's in Clarke coynty, 
Indiana, cherty masses are interposed, which contain a variety of shells, 
ainong.-it which tha Lucina proaoia ; and very large Atri/pa prism are 
the most conspicuous. 

The limestone which lies below the hydraulic limestone, composed, 
in a gre:it measure,, of comminuted remains of crinoidea, afibrds also 
Sp'rifer cidlr/giigatm; a very large undescribed species of Lep/cma, 
which has been refen'ed by some of our geolngist, to the Hnfff^/pki; al- 
so, Atri/pa prisca, aud remains of fishes. This limestone is obscure on 
the middle of the falls; to the east it is better defined. On Fourteen 
Mile creek it is eleven feet thick; near the mill, on the east side of 
the Ohio, it is only three feet to three feet eleven inches. At Big 
Eddy the place of this limestone is six feet above the top of the Low- 
er Fish Bed, but it is very obscurely marked at this point. To the 
cast, in Jefferson county, Indiana, it passes into a well developed cher- 
ty mass of four or five feet in thickness, and is almost blended with 
the aforementioned cherty interpolations of the overlying beds. 

Under the cvUragumlus beds succeeds the Olivaiiiies bed, which is 
only sis inches thick, near the mill on the south side of the Ohio, but 
attains a thickness of sis or seven feet on Fourteen Mile creek, and 
runs down to a few inches at some places on the falls. 

The next layer which is recognizable, ib a cherty band charged with 
Sp'.ivfer gregaiia of Dr. Ciapp, and many small hemiiipherical msisscs 
of FuBosilcs spovffUes, as at the foot of Little Island; one foot thick. 
Then comes a layiv containing coincardium siih-tngonaU, of D'Orb., 
large hemispherical masses of Siromatopora and a Cerioporel three to 
five feet. 



,y Google 



lOD CENEEAL REPORT CY GEOLOGICAL SUBVEY. 

Next come till) Lower Fish Beds, iiiiietoeu feet in thickness, con- 
iiaiiiigol' liniestDnC; on ahiiiig a hivge und IjeiuiUlul i-pecies of muh- 
seiibed Turbo; a large Murchisuiia; n Oowicurdiuin, Sjiin'/er greg. 
rrm; S)nii' smuU CgalhopbjlUdj!^ and n Lcpfwna. The VunoKunViMii 
Jaj'ei' is light gvey, and moregi'aiiuh,r than the npi'iev i^ai-t, and etitoun- 
ed (.he best bed ("or llnm on the falls. The Iieplaiiice lie mostly about 
tivo feet abtive the Conoeardiiim. 

Kest come chert layers, uodei'laid by. coral layers, con!ai!iirig Fa- 
vosites inai'.him of Tvjost, a;id Fuvosdes busuUka, Goldluss, whteh re- 
pose on a very hard layer. 

The most of the reinaina of the fishes are fonnd abonfc three feet 
ihove the Turbo bed, but are m;)re of less disseinitiated thmugli tlio 
different layers, whieh have been designated as tbe Lower luah Eids, 
and may, therefore, be subdivided thus: 

1. sL^llbeds. 

A. Concpardiiim bed, seven inches. 

B. Leptaena bed, (also ft'ith some conocaMiam,) si.-i feet. 

2. Parting chert layers, three feet. 

3. Coral layers, seven leet. 

4. Vei'y hai'il rock, two feet. 

The principal mass of corals on the falls of the Ohio, wliidi mnst 
proVably be grouped in the Devonian system, underlie these shell and 
fish beds, just mentioned, and repose upon a bed which can just he 
seen above the water level, ac the priiicipi! axis, at extreme low water, 
which conlaias the chain coral, and which appears to be the highest 
po&ition of this fossil. 

Amongst the main coralline bed of the Devonian Period of the 
Falls miy be recognized — 

1. Dark grey bed, containing large hemispherical masses of Favas- 
tVes mrw^iWift of Troost; Zaphrtviis glgmlea; and immense masses of 
FaoQs'tes hmdiica, sometimes as white as milk; Favosi/cs allied to 
polymorplia, but probably a distinct species, geneially silicilied and 
etandiiig out prominently from the rock. 

2. Black coiaUine layers, being almost a complete mass of fossilized 
corals; amongst which, a Cgsll/ihgllam, FaifosUes cronigem of D'Orb., 
and Zuplircniis g'ganlcSi are the most abundant. These bh.ck layers 
contain also lai'ge masses of Sgringa/iora; a large Turbo ditlerent from 
tho species ia tho sholl beds; also the larj^u C^aiUiOjjI/^UJ'ui'm Fmosiie^ 
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iiUicd to prilumcivpha, with siar-slifipcd cells oppiiing latei"ally on the 
snvlaiie o!' tlio cyliuik't', in jmres visiljle to the naked eye; some Cijs- 
ii/i/tffUiivi CHiTed into a sciiii-circle; iavge jU/rm penlrigonns? (if GoUl- 
i'uss, fcilit-ifted, [u-oiiiiiieiit, luggtd, and black; this is thu >iO called '■Bul- 
falo DLiiig." 

The termination of thti^e coralline beds of ilie Devonim system 
jivoliably mirk the [ihice of the conoc-i'diutn caic.ii'eous giit ot tlie 
fills of Fall creek, iJatlisoH county, ladiiiia, and which is, imdouht- 
edly, Ihe equivalent of the Schohane shell grit, near CheiTy Valley, 
in New Yui'k, which underlies the Onoiidnga limesloiie of the New 
York system. No vestige of this calcareous grit h:is yet been found 
oil the Falls, but there i^ nason to believe that it may be found in 
Jetferson euniity, about sis miles above the Falls to the north cast, on 
the faim of the late Dr. John Croghm, on the hiad of the Muddy 
Fork of Btargrass; and if so, though the Devonian and Silurian ;.re 
apparently, at first view, so blended toa;ether on the Falls of the Ohio, 
this horizon between the black cumlliHe bods above, and (ht; chain cov- 
alliue bed below, marks most Falislaotorily the line of division between 
these two systems of rocks in Kentucky. 

Time has not yet permitted a thoroi gh investigation into the spe- 
cific character of the numerous beautiful fossil-shells, corals and fi^h re- 
mains which occur at this highly interesling locality. Hertal'ta' it is 
proposed, if occasion offers, to give more full and specifie details of these 
rocks, and their imbedded organic remains. 

As yet we have no good detailed sections of the Upper Silurian 
beds of Jefleison county, lying between the upper chain coral bed and 
the magiiesiau bitildingstone. In the eastern part of Jeilerson county, 
ou Harrod's creek,'a good section was obtained, showing the junction 
oi' the upper and lower beds with some of superior and iid'erior stratifica- 
tion. 

The following is the section presented in the cut of Ilarrod's creek ; 
Feet. 

240. Sneider House. 
235. M>iij;nuMtiu limfslnne below house. 
220. Eiit clitrt. Willi ilpii-lfer greffaria, 

Poritea, and otlier lo-^-iU. 
180. Top of lltii'd byiicli of tnagnenan limestone. 

163< ]3utie of iLitd bbDoh w uSaab of maguo^itm limesloQe, 
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Feel. 

IC '. Top of second btncli of rr\t 

lu4. B^seof SLCond Kndi ..f m 

SlopL-, svitli riKki oonceHlui 

IIS. Uase ol ovilisngiiig ledgt 

IIU. Thin gi'c-y and mldijh I 

hanging mHgiiuBian limt 

107. Biise of upjiei- bench iinilei 

Jinnhj iuik wiih somu ini 

100. Eaiiliy lock with Itss rangnusiii? 

95. Eai-ihy rtddifli nml grt^n hiytrs nt^ftthcniig wilh rounded sui'fuces like 

91, Ilaid grey i>ilii:ious liiufsfone, projecting from ihc bank. 
90. t-ofc HigilbK-euus iHver decomiiosing undtr ovL-ihiinding lodge above, part- 
ly liyJiiLU^ie, upper Lwo Ite.i most eartliy. 
85. Hard hiyeron lop of a iiule fall in bed of cre^Ii. 
Bi. Ash-colured crtfily decomposing layers; lowtst layer wiih nearly vcrlical 

fiaelura at light jinglea to the bedding. 
8G, Top of iifh colored eiirthy hydnmlic Uycrs. 
80. Top of lowest layer, wiili vtrticiil cross fracture. 

Juiieiion of Upper and Lower Siluriiin Formaliona. 
7!). Limestone, wlih 0>l/iis Lynx. 

78. Brown lnyer of limeslone. wiih brandling Chre-.etes. 
7G. Lsyer wiili Cyalbophjlmu? 
C7. More mariy. 

GS. lliird thin layers of Lepiffltia limestone, with branching Chieiele'i. 
69. Hard ihin layers "f limeslone, containing Lupimiia ullernutce, and Atrypa 

cupiix, of Con. 
68. liaid layer, with irregular surface, four inches thick. 
62. Hard layer, six inches thick. 

60. Concrrtiotiai J mHily layer, containing LepUemi phimimJim-io . 
41. Irregular light colored layers, iviUi remains of Inotelan? , Orlhis, iSio., five 
inches thick. 
Dark marly regular layer, containing branching Chce'cles, nine inches thick, 
40. Ash-colored irregular layers, containing small branching Chmetea. 
25. FossiliferoussUbs, niih O.Lynx.AwA 0./..rmos<i. 
%t. Concretionary and marly ash-eoh.red layers, wiih 0. Lynx. 
0. Slabs, wiih Ati-yfu cupiKX, and ModetUi, at the juneiion of Ilarrod's 

creek wiili its SneiJer branch. 
The gvegaiia chevt-bed lies on the Falls of the Ohio, about Ihirly 
feet above the base oi' the rocks of Devonian ilate. In thia Han'uil'a 
creek section they wove obi^crved at I'l leet, "here the junction of the 
Upper Siluriaa iiiid Lower SUumu occufd at eighty fe<-t; hence, if the 
rooks of Dovooian date Lave the tame thickness in the eastern [art of 
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Jeflerson county, as on its northern confines, tho Upper Silurian rocks 
liave a thick»ess, on Hiirvod'a cveelt, of on« hundred und ten feet. It 
\ti probable, therefore, that tlie. upper chain cyral bed, which marks tha 
top of the Upper Siluriaa strata, is conceivleil ten feet up the alop(>, 
above the upper bench of protruding magiiesiaa limjstone in the above 
section, 

Ne:ir the boundary between Jefferson r.nd Oldham counties the cel- 
lular beds of the magnesim. limestones of the Upper Silurian P(fnod 
form the surface stratum, which is i\ a.'.hed in sinking wells and found, on 
account of its spongy character, very difficult to blast. 

OLDHAlt COUNTY. 

The cots in the hollows near Floydsbnrg very nrar'y expose the 
junction of the Upper Silurian with the Loiver Sduriaii rocks. 

The succession is as follows: 
I'eet. 
95. General level of Uie couniry. 
85. iivd of nirtfjTifsian limestone. 
75. Bed of buff maifnesiitn limeslone. 
70. Ferruginous eai-tii with enirochUea. 
68, Ash-culort-d ear.hy material, 
65. Thill- bedded biiiUiiig sione. 
63. Base of faincli of buff and veddisb rugged inagnesian limestone, rosling on 

a bed of buff, soft, crumbling, miigm'siim rock. 
50, Bed of compuKt msgnefiHn limeslone used for yravcstoni?s. 

Argillaceous soft buds, sssocinted with schistose mngnesiiin layers, forming 
a slope of tivenly-Hve lo ihirly feet. 
15. Ilurd bluisb-grey and buff limestone, which forms Uie top of ihe cliff at 

the Old Mill, on O.irry's fork. 
12. Eesiing ou liydrauUo looking earth limestone, of wliieh twelve feet is 

seen. 
0. Garry's fork of Salt rivpc 

This bianch of Salt rivtT, where it mranders near the confines of 
O'.dliam and Jefferson counties, marks the bound iry between the I'ocks 
of the Upper and Lower Silurian Period. In its bed lie strewed nu- 
merous specimens of the Faulslellu slellata, Amviid from an <!irtby 
hydraulic looking bed, th it forms one of the uppermost layei's of rocks 
referrable to the Lower Silurian Period, in this part of Kentucky. 
Almost immediately under it is a bed containing 0. Lynx\ then a 
bluidh-grey bed of ten to twelve, inches, which is the best rock for 
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masonry on thia creek. It reposes on a four to six-inch laj'tr, con- 
taining Cbaetetes, umler (vhicli, in the hed of the creek, is a lilnisligrey 
limestone oF eiyht to ten inches thick, of a sub-cry si a] line strnctiive. 
There irf a layer of the blue limestone formation of this fart of Old- 
liam, near Hawley's ami Baihirira, that admits of a tolerable polish, is 
variegited, dai'k, and reddish gruy, and makes a tolemble marble. 

AboLit one mile from Lagiiinge, on the Sligo ruad, one of the 
earthy beds of the Upper Silurian system gives origin to a vtvy pecu- 
liar white, ashey looking soil. 

Lagrange is situated just at the jimcLioii of the upper and lower 
divisions oC the rocks of Siluriui dale. 

Between Lagrange and Harrod's creek is an oak ecuntry founded 
on ihe eirthy beds at the base of the Upper Sdurinn systun. De- 
scending the hill at Lagrange you pass over bnlF and bluish-grey m g- 
nesian limestones, resting on hydraulic limestones and tarLby beds, 
charged with FadkicUa stdlafa- 

Between Ballard^ville and Lagrange, in (he deepest hollows, there 
is about eight feet exposed of grey marly limestones, conti.inh'g a 
small nearly globular vnriety of Chcekies l/jcopcrdon. This is ovcr- 
l.iid by very rugged wca'hering limestone. The Amhonyohia cariva- 
ia is also characteristic of the rocks at this locality. 

E st of the htail waters of Harrod's creek, the growth is chi<fly 
biach, and the surface of the country less broken than west of this 
stRSm, in the oak land towards Lagrange. The ravines have stldom 
cut down into the Favestella beda. 

Near Burrow's tavern the blue limestone shows itself under the mag- 
nesian and earthy strala; also, at the Sligo meeting house, mai.' the 
line between Oldham and Trimble counties. 

TRIMBLE COONTY. 

In the sonthern pait of this county chert; beds, associated wilh a 
reddish larth. is Irtquently exposed in the h'dlows all the way to Be(!- 
ford, overlaid by magnesian limestones, which occupy the liighcr 
grounds; and the country between Bedlbrd and Milton is very nuirh 
of the same geological char.cter, the blue limestone appearing only in 
the lower cuts of the stream. On the points and slopes where this 
rock appears the land is much more prodactive and durable than on 
the higher grounds^ and yields fine crops of tobacco and small giain. 
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The m'ino ivhUt, doscvibctl in the third chapttT, was first struck 
over !hu eHvlHy hydmuiic layers on \ngh groimil; thu eccoiid pool, 
wbove the natev is now collLCteiij ia excavated m the tifip<;r Ijiids of 
the blue limestone formation. Lowor down in the mvino is a fitio 
building stone oa|i!ibleof rtceiving a polish. 

The Epsom Spring, adjoining, i'^sues from abed (of ra'carions?) 
c'ay, deiivud no doubt IVoin the diiiiitcgvatiou of the earthy bods abovo 
the blue iimesfone. 

Ill the neighburhood of Bt'dfovd tho rocks coiitahi a large bpm"s- 
pbevioal fdjvour'-strnctuved coial, resembling theChffitetes,but in eoaotin- 
tric layers like the Slromatopora- 

Deseeiitbng Scott's hUl the varigated banded earthy mngnesiim 
limestone, occupying tlie Eame geological position as the four-foot b md- 
ed Madison building stone, of which I lave previously spoken undoc 
the head of Jelfu'son county, is conspicuous, in step-like projeolions, 
overlying the bine limestone, the upper layer of which contains a large 
Coral like the sptcies just alluded to. This is forty to iifty leet 
duwu the descent Under these beds of the blue limestone protrude 
layers coniaUiing Alri/pa capax, Leptcena phiminihona, Si:rcptelmma 
crnssa, Orlhis svb-qvadrata; and about fort,y to fifl;y feet still lower the 
Murchisonia marble rock is in place in considevabie force. 

The country descends very abruptly, over the beds of tbe blue 
limestone, to the little Kentucky river — almost too abruptly to admit 
of extensive farming, but the steep hill sides would, undoubtedly, 
make good vineyards. 

The top of Scott's hill is approximately four hundred and sixty-six 
feet above the Ohio river; of this rather more than four hundred feet 
is all blue limestone. 

CARROLL COUKTY. 

In this county my roate led me along the extensive river bottoms, 
of which there are two teriaces; one near high water mark, which is 
of a sandy character; the other, twenty to twenty-five feet higher, is 
a soil of line quality, laid out extensively in orchards, which supply a 
large proportion of the fruit consumed in the towns on the lower Ohio 
river. 

The hills in Carroll county have been only very partially explored 
as yet; enough is known, however, to place upwards of four huudred 
14 
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feet of the blue limestone, exteocling from tbe Ohio river to the gen- 
eral surface of the upland. Many of the beds of this formation are 
full of the Orthis Lt/iix and oceidentalis, which are particularly abun- 
dant at an elevation of about three hundred and fifty feet above high 
water of the Ohio river. 

Two varieties of soil were collected in Carroll county, for chemical 
examination, which are now in process of analysis, viz: one from the 
second bottom, and one from tlie upland, three hundred feet or there- 
by above high water of the Ohio river. The priucipal body of level 
upland seen in this county lies between Lick and Eagle creeks. 

Slabs of the blue limestone, near the toUgate, and not far from New 
Liberty, contain Orikis iestudinaria, and a Lepimna allied to the del- 
toidea. 

OWEN, GALLATIN, GRANT, AND BOONE COUNTIES. 

The prevailing rocks which give character to a considerable area in 
these four counties, are different varieties of the peculiar earthy silici- 
ous mudstone, which I have had occasion to notice elsewhere in this 
report. The difierent varieties of this rock, in this part of Kentucky, 
will probably aveifige about one hundred feet in thickness, and its ele- 
vation above the Ohio from two hundred to three hundred feet. It ia 
usually of a buff color. Fossils can seldom be recognized in these 
beds of the Lower Silurian system of central Kentucky ; those that 
have been observed are easts of Lepiwna. Its composition will be 
Been by referring to the chemical report in the first and second parts of 
this volume, where from it will be seen to difier most decidedly from 
the composition of the calcailous beds of the same formation; this be- 
ing, in fact, a rock not containing palpable grains of sand, but a large 
per centage of ailes, and small proportion of lime, and a large per 
centage of sulphuric acid. It gives rise to a soil entirely distinct in 
its character from that resulting from the decomposition of the under- 
lying and overlying blue and grey fossiliferous limestones, and stamps 
a marked feature to the whole country, where it exists in any great 
force. Some varieties give origin to sobby beech land; the better 
quality of soil, based on this formation, supports a growth of hickory, 
oak, poplar, and sugar-tree, and some walnut and hackberry on the hill 
sides, which may he considered the prevalent growth. 
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The waters of this district — even those habitually in use — appear 
to coulaui, as far as I am able to judge, from the qualitative examina- 
tions that I have made of them in the field, more than the normal pro- 
portion of magnesia found in natui'al spring water, not regarded as 
mineral, and tliat, probably, mostly in the state of chloride; but this 
is a matter that reCLuires a careful quantitative analysis in the labomto- 
ry, ia order to be able to pronouucej with confidence, as to proportional 
quantity and state of combination; and is a subject which demands 
farther and closer investigation. The beds of limestone which under- 
lie this mudstone, and crop-out occasionally in the lower cuts of the 
hills in these counties, cont;iin Leptcena sericea, Orthis testudinarca, 
Atrypa capax and modesta' 

The hills are usually about four hundred feet above the level of the 
Ohio river; the mudstone occupying the higher grounds under the 
arable lands, which is often considerably broken; but the hiUsides are 
move rounded off and less abrupt than where the limestones prevail, 
with a considerable thickness of marly shales. 

Four different varieties of soil may be noticed in Boone county : 

1. The beech, sugar-tree, white and blue ash lands. 

2. The buckeye land. 

3. The oak land, which is a superior soil, good for tobacco. 

4. The wet or "sobby" beech land. 

Between the towns of Union and Florence, in Boone county, at an ele- 
vation of two hundred and fifty to three hundred feet above the Ohio 
river, the shell beds of the blue limestone formation are in place, contain- 
ing abundance of Leptaina alternata, Orthis Lynx, and branching form of 
Chcetdes lyeoperdon. Some of the silicious mudstone is speckled with 
dark spots. This character of the rock was observed particularly near 
the head of Arnold's fork of Eagle creek, in Grant county, and on 
the waters of Cedar creek, in Owen county, which appears to be due to 
the presence of manganese. 

Some of the springs near Dickey's branch of Cedar, in Owen coun- 
ty, are feebly impregnated with common salt, forming weak brines 
from which, in the early settlement of the country, salt ha£ been made. 

KENTON, CAMPBELL AND PENDLETON COUNTIES. 

The remarks which have been made in the preceding section, in re- 
gard to the geological formation of the counties adjacent to these on 
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ihe west; flpply to a consid. iviWe arei of Kenton, Campbt-U and Pcti" 
dJtitoii couuties, especially in the soutli and west portions of these 
counties. 

Ill the north part of Kenton county, where ihe soils were collected 
frr chemicd aiialysii^, the growth is chiefly beech mixed wiih sugnr- 
tree, walnut, buckeye, lai'gti and i^mall v .rieties of wilil chi-rry, iirid 
black locust. About twelve feet below the gendal level of the arable 
iip'and the beds of blue limestone are charged with Lfiptcena aUrrnata, 
Orthls L'jnx, Ghceletes hjsopcrihn. T!ie soil is best adapted to corn and 
rye. Wh^ at often freezes out; this could be avoided by uiulerdrdii- 
ing and liming, and improving the ni'ucha-dcal texture of the soil by 
a proper system of cultivation. 

The surface is very much broken in Campbell and the northern pitrb 
of Pendleton; the predonrma'JDg rock, towavtls the, tops of hills, I oi:ig 
the idurementioned silicioue mudstone. About the centre of Pendle- 
ton county the hills are about thrive hundred and twenty -five feet above 
the Licking. Their base is composed of yellow ni;ivly shales and 
rough wiatheiing limestonrs, containing Odhis Mail iv aria, Leptceiia 
sericeii, ii ikI plaiio-co}ivs:ea, AhcuiaW^^g with niiriy argiilaoeouR shiiles. 
Above these come in shell-beds, full of broken fraifmeiits of Li-plwna 
idtenxilii. Owing to fho large amount of marly argil aceous shales 
the r.ivines are Very nuu-h gullied out, and for the tame riason the 
stiii is f|nite mai'ly and argillaceous in its cbaracter. Vc-sttges of the 
si.ii'.ious mudstone are stiil seen on some of the hill tops The soil of 
Ibis part of Pendleton la derived chiLfly from tlie Leflcena and Vh(£' 
ielcs limestone aiid marly argillaceous shales — the sub-soil being a yel- 
low c'ny. The growth is b^acU walnut, largo ^vhite and red oak, dlark 
iish, bl:;c'k iocust, and some wild cherry and shcU-bavk hickory. Hiy 
tweeu six and seven miles north of Falmouth the soil is d(;rived more 
from tho buJf silicious Diudstone; here the growth is mootty white 
odt and small scrub oak. 

In th8 northern part of C^.nip'iell cou;tty the siul of the tablo land 
i.s chiefly derived Ir!>m the silicious mudstone, resting on a dei-p yel- 
low subsoil, supporting a growth of white oak, beech, siigai-trje, ,nd 
b'ack-M'alnut. Und^r the mudsbuno ■ re yllo'-v nwr-y t^la't-, ni'h diiii 
beds of l.ard (limestone?) iiisterstiatilied. con'aiidiig bia, ichi ig i<niii6 
of Chcelf/es l,'j oprrilan !i\\<\. Leptcetiu si-nceu. Thela.se of thti liil's 
a.'d cjuiposed vhiiily nl biuu Lt.ai'iy ar>^iliiuii:uus &La^cSj> with luadi) uf 
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liimstones contmiiing Oiihis te^^hid'nar.'a, n'lnaiiis of Emrin'ies, R!id 
Cidnmenn senarki. Thests two last (nenlitnied members oocniiy togeth' 
er .ibi>Lit o;m hiimlreil laet oC thu ('as,-; of the liills. 

The soatli;:ni [ijii't of Ca»ipbt;li county is mwAi broken, and I lie 
gf^ologiml foniiatum very similar to that above describef], tbe growth 
being wbitea^nl veil oiik, shell-bark hickory, some poplar, with locally 
scrub ainl black -Jaelc oaks; on the north slopes sugai-tvee, black wal- 
nut, hickory, and beech prevail. 

Ill the soLith [jart uf Campbeli county, about three miles from the 
county liiip, ih.-ra is a consiUenible b«d ol" bog iron ore. Mitssfs of 
from liwo to four supirficia! feet are strewed on the surlace, in a field 
on Ml'. Yeltoa'd lariii, a-id large in .ssea of the same det^cilption of ore 
aSo occur in th:? northern part of Pendleton county. If the speci- 
mnvs. prove to bd rich enough in the piT cout ge of iron, on nnaiysis, 
it id possible that liiiongh might be obiaiued in this part of Kentucky 
to support a furnace. Ne .r ihe top of the riilgi'S, north of Falinoulli, 
bed.i of white ri.'jiided quiivtz peliblos, as large as pavUidge eggs, were 
ob3-,;rv.'d. These seem to be di nveii from some fimglomiriiio rock, 
which Vi.TV likely may owupy the place oi' the Oneida congiomemtc of 
the N.iW York system; but, as yet, the rock itself has not been seen 
fatis;kc'orily in p'aee. IC it prove, from future investigations, ti,at 
these pebbiLTj aro derived from such a !uembi;r of the rocks of Lower 
Silnri .a <l ite in Kentucky, it will, I believe, be the tirst lime that it 
ha-i been obst-rv il in the western stiti'S. Thebe pebbles ean bo deteuled 
oci'a.ii'i'ia.ly, for a JisiUi.icd of tuu miies, ai.ar the Cynthiana and Fal- 
mjttth road. 

liA'UrS K VKii ^I'OTT 'lOI'MlCS. 

Tli-> bin ' lini ■sNnc ibi'niaion of Hitniain county seems to be tra- 
vor-^i^d by v i is c>» u ini^ig .-oiti.! sidpimret ol' kail, accompanied wiUi 
sniphate ol' ! aryh-<-. a- in ar the Kentti<^ky river, on the southern mn- 
fines of VViiodliiiil co luty The soil ol' ihe southwestern part of Hai'- 
XWYA county i- a davk ci'umbiing soii, ba~-.'d on a mulatto subsoil 
d iiv.id [Voni von;ih w, a'hi'ring s'lb ci-ya!:aUiiia. close-grained, light-gri^y 
iini .i I s. oil ai li % Cv''w« ■hivi>iiid'<:i"<''i. under wb'cli ar^^ iime- 
!'\i\.-n f,.) 1 a lin^^ .la.^ni-'n s .vf .\>itp.'m< {[nileld^) <j'f}-i^ in ,a"g ^ q-a ■- 
t,i:i,■^ a A Phurohiimr'a (furl o?) I, /.m; .n Coni'. This d.':..'r;p'io;i of 
soil ULiai.ai^^Ct>!S foar iiu.,ii6 iiurLh of Cynthlaim^ miA t'^iteuiU Co thu 
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southern and western limits of Harrison county, at an elevation of 
about one hundred feet above the south fork of the Licking river. 

Very little of the silicious mudstone was observed in Hamson coun- 
ty. There are some weak brines that rise in springs along the head 
waters of Mill creek, at Lee's lick, in the south western part of the 
county. 

The soil in the neighborhood of Georgetown, in Scott connty, is de- 
rived from a grey sub-crystalline member of the blue limestone forma- 
tion, weathering reddish-grey, and eontsiining Atrypa capax and modes- 
ta- The surface of the county is level, and the farms in a high state of 
cultivation; this character of soil and country extends for about four 
miles north of Georgetown, when the country becomes more broken, 
the hills assuming a peculiar rounded contour. 

The growth,three quarters of a mile north of Georgetown, is sugar- 
tree, thick and shell bark hickoiy, black locust, wild cherry, and pin 
oak. Little or no poplar. This is on the second bottom of Elkhorn 
creek. Four miles north, where the surface becomes more broken and 
hilly, the principal timber is beech, white oak, small and large hickory; 
the rocks are more shaly, and the intervening layers more argillace- 
ous. 

Fourteen mUes north of Georgetown the silicious mudstone appears, 
and gives more or less character to the country north, even as far as 
the Ohio river, as heretofore described in my remarks on Owen, Grant, 
Gallatin, and Boone counties. 

FRANKLIN COXJNli'. 

At Benson creejc the beech timber of the eastern part of Shelby 
county terminates, and a growth of small sugar-tree, white and black 
hickory, black ash, and walnut sets in, with only very few beech trees. 
The undergrowth is dogwood, small black hickory, and oak, with only 
very few pawpaws except on the rich bottoms. On the summits and 
backbones of the ridges white oak prevails, while the hillsides have the 
deversified growth just mentioned, with red-bud and honey-locust in 
addition. 

For special remarks on the soil of the western part of Franklin 
county the reader is referred to the second chapter of the first part of 
this report, containing remarks on the soils of Kentucky. 
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Near Bridgeport, on the banks of Benson, there are alternations of 
thick and thin heilded sub-crystalline bufl", grey, and bluish-grey lime- 
stone. The thin layers are of irregular fracture, and rather concre- 
tionary. One stratum, sis to seven feet above the bed of the creekj 
and twelve to eighteen inches thick, would probably make tolerably 
good dimension stones, requiring, however, some fifteen feet of strip- 
ping, mostly of rock, in order to reach tho bed. 

Lower down Benson, in the neighborhood of the Riffle, near 
Brigbt's mill, is an interesting geological locality from the occurrencej 
in the rocks, of very perfect specimens of a singular fossil belonging 
to the tribe of sponges, and referable, probably, to the genus Scyphia^ 
of Schweigg, at least one of the forms, which is most abundant. This 
fossil consists of a cup-shaped central body, having a ring-shaped base, 
by which the animal, probably, fixed itself to objects. A variable 
number, (eight to eleven observed,) of large cylindrical tubes, mdiate 
from the circumference of the body; the first inch of each of these 
passes off at right angles or horizontally, from the periphery; turning 
then at right angles they rise nearly vertically upwards and out-wards. 
The texture seems to be analogous to, but closer than that of the tu- 
bular sponges. These fossils vary from six inches to a foot in diame- 
ter. Not having seen any description or name for this fossil, that of 
Scyphia digiUda is now proposed, on account of its general resemblance 
to a grasping hand. 

We propose hereafter to give a figure of this interesting fossil, as 
well as of the other rarer and not less curious form of amorphozoa. 

The geological position of these fossils must be not far above the 
beds furnishing such abundance of Chcetetes lycoperdon, in the section 
above the Arsenal, and below the Cemetery lot at Frankfort, since the 
same fossils were found near Brigbt's mill, some distance below where 
the Scyphia occurs. The position of the Chietetee beds will be seen 
by consulting the section about to be given of the bluff, on the Ken- 
tucky river, near the Arsenal. 

There is another interesting fossil loenlity in this county, on Mr. 
Crutcher's farm. Fine specimens of a Cytherhia occur here, in a bed 
of the blue limestone formation, which has been quarried for building 
chimneys. This fossil has been referred to the species C. Baltica, but 
it is, no doubt, a distinct and probably undeseribed species. 
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Two humh'.il feet are well lisposod, with somL' few hiiMeii ppaces?, ia 
a section nil tile Kcutuclij' I'ivtr iieJivlln.^ Aistii al fit Fviinklovl. i>lnjw- 
iiig the posiliuii of the KeiiUidi:)' iiVv:i iiiarbly, at tlie Lase a.id the 
Chastetos beils about the middle. 
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hI shells. 
Tbin-bedded limestone, cbarjfed wilb very perfect specimens of Onhis tes- 

tadinuria. 
Slope rocks concealed. 
Hydraulic looking biyer, containing Conularia (quadra sulcata?) and Avicu- 

la. 
Or t Ida testuilinaria. 

Tbin-bedded limestone cbarged witli Orth'ts Ifstudinorui. 
Semi -crystalline Orthis limestone: near foundation of tbe Arsenal. 
Tbia eartby layers. 

Slope with rooks concealed tbirty-one feet. 
Coarse textured hard limestone, with clierty concretions, 
tkiarse tCKtitred bard limestone, less clierty, mottled and silicloua. 
Grey and greenish schistose close texmred limestone. 
Top of Kentucky river marble in beds from eight incbes to one and a half 

feet. 
Top of Kentucky river marble, close -textui'ed and pure. 
Giteiii^h close-textured limestone, 
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Feet. 

30. Close textured grey limestone, more schistose, one and a half feet. 

25. Close teztured grey limestone, with some cherty segregations. 

20. Kentucky river marble in beds from one foot to eight inches. 

15. Kentucky river marble bedded two to four inches. 

Space with rocks concealed. 

10. Close textured limestone, bedded two to four inches. 

7. Close terfured limesfone, thin bedded. 

5. Close textured limestone? concealed. 

4; Close t«xtured limestone. 

1. Close textured limestone, somewhat schistose. 

0, Low water Kentucky river. 

The peculiai smooth-textured, dove colored limestone, with dissemina- 
ted specks and veius of white calcarious spar, which occurs in tbe base 
of this sectioiij particularly at twenty and fifty-four feet, has been too 
hastily referred to the birds-eye limestone of the New York system. 
It is true that it lies forty feet under the Orthis testudinaria bed, and 
fifty to sixty feet under the Chsetetes lycoperdon bed, at Frankfort; 
and that the rock has, what may perhaps be termed a birds-eye structure, 
hut the disseminated fossil, which is converted into calc. spar has, so 
far as I have been able to observe its structure, a much greater 
resemblance to some amorphozoa than to a plant, and the surface 
markings have not the appearance of figures Ic, Id, and le, plate 8, 
of Hall's 1st vol., of his New York Palaeontology; but rather linear 
graphic, or small tubular markings, filled with calo. spar; and some 
well preserved specimens show, in the tubular branches, a structure 
analogous to that of some of the sponges. We shall endeavor, here- 
after, to give some figures of these fossils. 

The beds which occur at one hundred and ten and one hundred and 
fifteen feet in the above section appear to be the same as those seen 
below Bright's mill, on Benson, near the locality of tbe Scyphia digi- 
icda. 

One of the highest beds seen on this part of Benson is charged with 
Leptwna, the shell having been converted into ochre, while the moulds 
remain, making up almost the entire mass of the rock. Below this, 
on Mr. Bright's farm, is a bed composed principally of white crystal- 
line calcarious spar. If it lies in a sufficiently solid bed it would 
make a marble very like that of Trimble county; it is doubtful, how- 
ever, whether it will be found sufficiently extensive. A good deal of 
the rock above Bright's mill has the external appearance of hydraulic 

15 
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limestoae, specimens of which have been collected for analysis. Some 
white and pale yellow fliior spar, and snlphuret of zinc, occur in the 
rocks of Benson, in the vicinity of Bright's mill, but only in small 
quantities, so far as I have yet seen. 

Occasionally, over circumscribed areas, in this and other counties of 
the limestone regions of the state, small spots of ground may be ob- 
served where the grass is quite yellow and sickly looking; such places 
are known as "sick-spots." Samples of soil have been collected from 
such places, for chemical analysis, in order to ascertain whether a larger 
proportion than usual of protoxide of iron, or other peculiarity, could 
be detected in the soil. My present belief is, however, that analysis 
will not show any materiiii difference between this and the adjoining 
fertile ground; because, I think the eiFect is, in all probability, due to 
cavernous spaces or fissnres in the limestone rock beneath, which 
evolve carbonic acid in sufficient quantity to d^place or exclude at- 
mospheric air and oxygen from the interstices of the soil, without 
which vegetation cannot flourish; or it may, in part, be caused by the 
surface-water being drained away into these vacancies. What lends 
probability to this explanation of the phenomena is the occurrence, 
near by, of depressions of the surface, like the sink holes of the bar- 
rens in miniature- 

The reader is referred, for a continuation of the subjects embraced 
in the preceding chapters, to the second part of this report. 

"D. D. OWEN, State Geologist 
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CuEMiCAi, Laboratory of the Kentucky GEotoQiOAL Survey, ) 
Lexington, Ky., Decemler Sih, 1856. ) 

D. D. Owen, M. D.: 

Dear Sir — In accordance with your inatriictions I transmit to 
you my second report of the Chemical Analyses of Kentucky Ores, 
Soils, Mineral Waters, &c., &c., made at this Laboratory, for the Geo- 
logical Survey, since the preparation of the first report. 

Within about two hundred and twenty-two days, with the occasion- 
al aid of an assistant in the minor processes under my immediate su- 
pervision, we have succeeded in determining the composition of two 
hundred and six different objects, and thus, although, as you will dis- 
cover, the several analyses have been made more minute and accurate; 
we have increased the amount done, in proportion to the time employ- 
ed, more than one-sixth over that exhibited in the first report. 

The subjects of the analyses reported in the following pages may be 
summed up as follows : 
48 iron ores of the limonite variety. 
22 iron ores of the carbonate variety. 
43 soils, sub-soils, and marls. 
31 limestones. 
30 coals. 

16 mineral waters and salts. 
4 copper and zinc ores and bitumen*. 
4 iron furnace slags. 
4 sandstones. 
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The greater portion of the large and very interesting collection of soils 
and snb-soiU, made by you during the past summer, amoaiiting to 
nearly one hundred specimens, sent to this Laboratory for examina- 
tion, have not yet been analyzed, but the labor wUl be resumed as 
soon as possible after the completion of this report. 

In regard to soil analysis, a considerable difference of opinion exists 
in the minds of the agricultural public. When the fact began to be 
appreciated, that certain organic and mineral substances resident in 
the soil were essential to its fertility, because they were necessary ele- 
ments of vegetable and animal tissues, it was natural that the enlight- 
ened agrieultarist should look to the chemical analysis of the soU, 
which would give the proportions of these ingredients, as the best in- 
dex of its value and its adaptedness to his various crops; and full ex- 
perience, under the proper conditions, will demonstrate that this ex- 
pectation will not be disappointed. But, when at the demand of the 
farmer, who perhaps knew little or nothing of the true theory of agri- 
culture and nothing of chemical philosophy, cheap and superficial an- 
alyses were made, exhibiting only the proportions of the grosser ma- 
terials of the soil — as of the sand and silica, alumina, oxide of iron, 
carbonates of lime, and magnesia, and even, perhaps, of the organic 
matters, without showing the amount present of the more valuable and 
essential ingredient-a, as the phosphoric and sulphuric adds, the potash 
and soda — this information, purchased by the practical farmer from the 
scientific man, at however low a price, was found to be dearly bought, 
and of little real value. 

All soils, without exception — the most fertile as well as the most 
sterile — contain large proportions of sand and silica, alumina and oxide 
of iron, and they may contain these as well as notable proportions of 
lime, magnesia, and organic matters, and yet be sterile to the highest 
degree; for, although these, with the exception of alumina and sand, 
enter into vegetable and animal composition, and are essential to their 
structures, they are of no value in the support of plants, without the 
aid of the alkalies and the phosphorus and sulphur contained in the 
phosphoric and sulphuric acids of the soil. These latter ingredients, 
almost universally found in very small relative proportions in soils, 
and much more difficult to estimate in a chemical analysis than the 
preceding, ai-e the elements of the soil, the proportions of which it is 
most necessary to ascerfeiin, in order to get a proper idea of its value 
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and relationships to the operations of the agriculturist. But these, in 
consequence of the difficulty of the processes, and the time and care 
neces^ry to their estimation, have been generally neglected in ordinary 
soil analyses. No wonder, therefore, that the practical mao, and even 
some chemists, have begun to doubt whether the so called teachings 
of science, in thia relation, are of any real seiTice. 

A full analysis of a soil, giving the correct proportions of all its in- 
gredients, and their various states of combination, is a labor of consid- 
erable magnitude, requhing, if the time be devoted to only one soil at 
once, from ten to fifteen days of work, and demanding in the operator 
as much special training an to learn to play well on a difficult musical 
instrument; the farmer, therefore, can never be expected to be able to 
perform this nice and troubl^ome operation for himself, any more than 
he could be expected to make or repair his own watch or time-piece; 
but he can, by acquiring the necessary elementary knowledge to ap- 
preciate the results of chemical analyses, derive great practical advan- 
feges from them, and save a great deal of time, labor, and money. 
He could, it is true, with the aid of his experience, and by the trial of 
experiments in cropping, ascertain the value of a soil almost as well as 
it could be set forth by a good chemical analysis; but, in commencing 
on an unknown specimen, the chemist could, in one week's labor, ar- 
rive at results, which could be attained by the practical farmer only at 
the expense of years of costly agricultural experiments. 

The system in which you have collected the specimens of soils, for 
analysis will aid greatly in giving a practical demonstration of the 
value of soil analyses. Usually, instead of collecting a single speci- 
men from each locality, you have procured, for comparative analyds, 
specimens of — 1. The Virgin sell; 2. The same soil from an old field 
long in cultivation; 3. The sub-soil; and 4. The deeper sub-soil, or un- 
derlying rock stratum. 

By the correct examination of these the following important facts 
can be ascertained: 1. The change which the soil has undergone un- 
der the influence of cropping; and hence the knowledge of what 
would be necessary to reiitore it to its original condition, and keep it 
fertile. 2. What benefit or injury may result from deep sub-soil 
ploughing or trenching the ground. 3. What influence may be exert- 
ed on it by the underlying rock or other substrata. 
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By the critical examination of the comparative analyses of soils, 
&c., &c., already given in this and in the preceding report, it will be 
observed that chemical analysis is competent, in these respects, to as- 
certain and report faithfully on changing conditions of the soil in rela- 
tion to agricultural operations. It will be noticed, in particular, that 
in every instance where the comparison is made of the proportion of 
the phosphoric and sulphuric acids, potash, and soda, between the vir-- 
gin soil, and similar soil which has been long in cultivation, a marked 
diminution of these most essential ingredients is to be noticed in the 
old soil. And thus, it is proved, that by careful chemical analysis we 
can note and estimate the gradual but certain approach to sterility, of 
soils once very fertile, under the influence of unscientific and thriftless 
cropping. 

The knotvledge of a defect must naturally precede all efforts for its 
removal. The full appreciation of the fact, that in yielding its pro- 
ducts the soil always gives up a certain amount of its most valuable 
elements, which are carried off in the crops removed, and which must 
in some way be restored to it, if it is to be maintained in a fertile con- 
dition, is sure to lead, in the end, to an improved system of agricul- 
ture, if the education of the people of our state is made to keep pace 
with the general march of improvement. 

The completion of the analyses of the soils of Kentucky, or even 
of those already collected, ought to exert a beneficial influence on the 
prosperity of the State. The real agricultural value of the land in its 
various districts will be to a certain extent demonstrated, and it will be 
shown more fully, as it is already to some extent exhibited in the anal- 
yses given in this and the preceding report, that a great body of lands 
in the central, eastern, and southern part of the state of Kentucky, 
held now at prices below, or not much above that of government land 
in the far west, may be made as valuable as those, to the farmer; whilst, 
in some localities, tliey oifer superior advantages in the greater proximi- 
ty of fuel in the form of coal or wood. 

These results may, perhaps, help to atinmlate our people to endeav- 
or to supply a great necessity of the state, which now operates as an 
immense incubus on its growth and dcvelopement, viz : a chain of great 
public improvements through the interior, to afford means of com- 
munication and channels of commerce, which may bring to the doors 
of the farmej: or manufacturer, who may engage in the business of de- 
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veloping ite great mineral and agricultural resources, the markets of 
the world. The want of these improvements confines the growth of 
Kentucky, in commerce and the manufiictures, mainly to her river 
banks, and restrict her agriculture to its richest regions, to the neg- 
lect of mineral wealth greater than that which has been the basis of 
the power of England, and a large body of land very susceptible of 
cultivation. On the other hand, the policy of supplying these public 
improvements, in the net-work of railroads intersecting the western 
country, constructed mainly under the patronage of the general gov- 
ernment, and with the proceeds of large grants of the public lands, has 
aided greatly in inviting to its cultivation the hardy yeomanry of the 
older states, who are tempted to leave their native homes by the in- 
ducements of rich soil, at a moderate price, aceesaible markets for their 
products, and a prospect of the rapid growth and improvement of the 
country. 

That the reader of this report may be enabled to compare the 
soil of the fat lands of the western prairies with some of those of 
Kentucky, usually considered much less valuable to the' agriculturist, 
an analysis of Illinois prairie soil is introduced at the latter end. It 
will be seen that this prairie soil, now so rich in organic matters, may 
be considered as the reverse of the heavy red sub-soil of some of the 
soatbern portions of Kentucky;* in this respect, in particular, in that, 
from its large proportion of fine sand and silica^ and small relative 
amount of cdumina 0td oxide of iron, it holds, with a weak affinity, 
those organiij matters derived from the remains of the herbage of 
thousands of years; and hence gives abundance of rich food to the 
crops which it supports; until, in the course of time, this deposit is di- 
minished or exhausted. On the other hand, the large proportion of 
oxide of iron and alumina, of the heavy red sub-soil — which both have 
a powerful affinity for oi^nic matters — holds them with great tenacity, 
and thus, under the action of water containing carbonic acid, which is 
the natural solvent of the mineral and organic matters in the soil em- 
ployed in vegetable growth, this red sub-soil gives up but a small quan- 
tity of solid nutritious matter, especially if there is but a trace of lime 
or magnesia present The prairie soil could be rendered more durable, 
bat perhaps less immediately fertile, by admixture with clay, containing 
alumina and oxide of iron, whilst, other things being equal, the heavy 

"See SimpoQu couutj. 
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red soil would be made more lertile by the addition of fine sand and 
lime. 

The addition of lime to this heavy red soil, which contains a large pro- 
portion of alumina and peroxide of iron, may be beneficial in more than 
one way : it would not only assist in the solution of the other nutritive 
elements locked up in the soil, and tend to render it lighter, but fi"om 
its constant action on the oxygen and nitrogen of the atmosphere, in 
causing them to combine in tho form of nitric acid, soluble nitrates are 
always present in soil containing much lime or carbonate of lime, 
which aid in its disintegration, and increase the solubility of its valua- 
ble mineral ingredients, besides furnishing a supply of dissolved nitro- 
gen to vegetable roots. 

On this principle Leibig has explained the fact, that in the island of 
Cuba a soil containing a very large proportion of carbonate of lime, 
can annually produce, without the application of nitrogenous manures, 
large crops of tobacco — a plant peculiarly rich in nitrogen, — and for 
the same reason the nitrate of lime, (easily convertible into salt-petre,) 
is continually formed and effloresces on the porous limestones of the 
so-called salt-petre caves of Kentucky. 

The seventy iron ores which have been analyzed at this Laboratory, 
since the preparation of the last report, have, with very few exceptions, 
proved to be rich and valuable, as well those of the Limonite variety, 
composed of hydrated oxide of iron in various states of purity, as 
the carloimtes of iron; and aiford still further illustration of the great 
wealth of Kentucky, in ores of this most useful and valuable of metals, 
and of the fact that a large amount of capital and labor might find 
room for employment in our state, in the developement of her rich 
mines, and in the supply of the increasing demand for iron in all its 
various forms. The analyses of these ores, and of the limestones, &c., 
which accompany them, will greatly assist the manufacturer in the ap- 
portion of his flaxes for the most economical production of the meta.1. 
Amongst these ores are some which doubtless would be found well 
adapted to the manufacture of steel, and in some localities the associar- 
tion of an easily smelted ore with beds of suitable coal, may induce capi- 
talists to endeavor to supply the very large demand for cheap u'on for 
mlroads and othei' purposes. 

The thirty kinds of coal which have been examined have been an- 
alyzed with more than usual minuteness and labor. Not only have 
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allj not previously analyzed, been submitted to proximate analysis, to 
ascertain their proportions of moisture, volatile matter^ ashes, and eoke, 
but by separate operations their proportion of sulphur and the chemi- 
cal composition of their ashes, have been ascerteined; they have also 
been all submitted to ultimate or organic analysts, to determine their 
relative proportioiis of earbon, hydrogen, oxygen, and nitrogen, &e., in 
which analysis, as one of the ingredients — oxygen — is always esti- 
mated by the loss, or negatively, and therefore, the control of the 
equality of the weight of the sum of the elements found, with the 
weight of the original compound which was submitted to analysis, be- 
ing wanting, it was necessary to secure accuracy by a repetition or re- 
petitions of the process; so that the ultimate analysis of these thirty 
coals required no less than seventy-nine operations of organic analysis. 
The whole number of analyses of these thirty coals amounted to one 
hundred and sixty-one. In these various processes several of the most 
promising of these coals were submitted to destructive distillation, at 
a heat gradually raised to redness, to ascertain their relative producta 
of bituminous oils, •paraffin, gas, &c. In these trials the Breckinridge 
cannel coal maintained its superiority for this manufacture; but the 
approach of the Haddock's cannel coal, of the Kentucky river, to it 
io this respect, encourages the belief that in the course of your inves- 
tigations amongst the Kentucky coals, especially amongst the cannel 
coals and bituminous schists, other specimens may be found which 
may be equally valuable for these products with the Breckinridge coal. 
The peculiarity in composition, of the coals which yield the great- 
est amount of oily and waxey matters on distillation, appears to be 
the presence, in them, of a larger proportion of hydrogen to the carbon 
than exists in the coking cods or soft bituminotis coals, which are preferred 
by the blacksmith and for the manufacture of coke and gas; and of a 
smaller amount of oxygen than is contained in the dry coals or splint 
coals. 

It will be seen that the coal fields of Kentucky furnish all these va- 
rieties. For the purpose of comparison with the coking varieties of 
Kentucky coal, an analysis of the Youghiogheny coal of Pennsyl- 
vania is given at the end of the report; and to enable the enlightened 
reader ta compare the Breckinridge coal with the celebrated Scotch 
Bog Head coal, also much used for the production of oils, &.C., its or- 
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ganic analysis is stated in connection witii that, coal, niidor the liead 
of Hancock county. 

The process of organic analysis employed may be briefly described. 
The powdered coat, previously dried at 212° F., was introduced in- 
to the hard glass combustion tube, in a small tray of platinum, and 
submitted to the action of a stream of pure oxygen gas from a gas- 
holder, dried by passing it through chloride of calcium and dry hy- 
drate of potesh; the combustion tube was heated over charcoal, in a 
common Liebig's furnace; to secure complete eombuation of the car- 
bon, the front portion of the tube was filled either with oxide of cop- 
per, mixed with copper turnings, or with a tight rolled cylinder of 
copper ganze which had been previously oxidated at a red-heat in a 
stream of oxygen. The products of combustion were collected in the 
usual chloride of calcium tube and potash bulbs; a small tube being 
interposed to absorb any sulphurous acid, and a dry potash tube at- 
tached to the bulbs to absorb all the carbonic acid, and prevent the 
escape of moisture in the stream of dried gas. Thus the proportions 
of carbon and hydrogen were obtained. 

An attempt was made, by collecting the residual gases — mixed 
nitrogen and oxygen — which passed through this train, and by the re- 
moval of the excess of oxygen, by explosion with hydrogen in the 
Undiometer, to estimate, by the same operation, the proportion of ni- 
trogen; but it was soon found that with whatever care the oxygen was 
procured, the proportion of nitrogen left after the explosion was not 
constant, and on reflection on the known properties of gases, and the 
force with which they penetrate each other and porous substances gen- 
erally, the reason of the failure of this promising process became ob- 
vious. The water introduced into the gas-holder to expel the oxygen, 
contained nitrogen, which gas diffused itself through the atmosphere 
of oxygen in the gas-holder, and thus, in proportion to the quantity 
of water forced into it, did the oxygen in it contain more and moi-e 
nitrogen, as was verified by experiments with the Endlometer. Nor was 
it found possible, even with the use of a smaller oxygen gas-holder, and 
of distilled water covered with ofl, boded to expell the gas, wholly to 
prevent this cause of irregularity, so that the pioportion of the nitro- 
gen in the coals was necessarily obtained by a separate process of com- 
bustion, by the method of Will and VariLiitiapp 
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Amongst the limestones and saodstones examined are some quite 
valuable for building purposes; and others which will be found useful 
as hydraulic cement, and for agriculture. The magnesian limestone, 
from Grimes' quarry, and from other neighboring quarries, on the Ken- 
tucky river, may be considered one of the best and most durable build- 
ing stones of the whole country at large, and some others from the Up- 
per Silurian Formation resemble it somewhat closely in composition. 
The Birds-eye limestone, characterized by its great brittleness, con- 
tains but little carbonate of magnesia, and would burn into quite a 
pure lime; whilst the very fossiliferous limestones of the Blue Lime- 
stone Formation, (Lower Silurian,) easily disintegrating and centaining, 
in addition to lime and magnesia, all the other mineral elements neces- 
sary to vegetable nutrition, although they make but poor building 
stones, are invaluable to the agrieultare of the country where they ex- 
ist, by the enriching influence, on the superincumbent soil, which they 
exert under the slow solvent action of the natural surface waters, which 
always contain carbonic acid, and which convey into the soil their val- 
uable ingredients. The watera of such regions are hard from this 
cause, but under their influence the soil is, to a certain extent, con- 
stantly renovated. 

The sixteen mineral waters, kc, examined, are, mainly, only from 
one of the Kentucky watering places. The mineral springs of the 
state are numerous and valuable, and will doubtless repay, in the fu- 
ture, the labor of their exploration. 

All of which is respectfully submitted, 

KOB. PETER. 
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CHEMICAL ANALYSES 



ORES, ROCKS, SOILS, COALS, MINERAL WATERS, &t'.. 



OF KENTUCKY. 



MOSTLY PROCURED BY DAVID DM,E nWEW. M. D, PRINCrPAL GEOLOGIST 
OF KKNTUCKY. AND AN\LYZEO BY KOBEUT fKTEfl, M. O . CHE-Vl- 

ical assistant to the state geological SURVEY- 



ADAIR COONTV. 

No. 233 — Soil. Laleled "Soil from Shaly G-eodifcrous Limestone, at 
Clayton Miller's farm, four miles south of Cohimhia, Adair county, 
Kentucky." (Suh-carhoniferous Sandstone^ or Knob Formatior)^ 
Growth hickory, sugar tree, white oak, dog-wood, white walnut, and 
elm. 

Color of the dried soil very dark grey. Sifted through a seive, 
of one hundred and sixty-nine apertures to the inch, it left about one- 
fifth of its weight of irregular pebbles of ferruginous sandstone. Care- 
fully washed with water ifc left about Bfty-seveo per cent, of sand, of 
which 42.3 per cent, is fine enough to pass through fine bolting cloth, 
of about five thousand apertures to the inch; and 14.7 per cent, is coars- 
er sand, consisting principally of rounded particles of quartz, hydine, 
and of various shades of yellow, red, and brown, with some few crys- 
talline particles. 

17 
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Otic thousand grains of this soil, (air-dried,) digested for one month, 
in a closely stopped bottle, at a temperature not exceeding 120° 1''., 
in water saturated under pressure with carbonic acid gas, gave up to 
the acidulated water neaily two and a half giains of solid matter, 
which was found t<D have the following composition, dried at 212° F., 
yiz: 

Grains. 



MagM 



aad volatile matters, -_.--- 
, oxides of iron and manganese, and trace of pliosphat 



a oxide of r 



Potash, 
Soda, 



Carbonic acid, clilorine, and los 



log 



2.471 
The air-dried soil lost 2.50 per cent, of moistnre when dried at 400° 
F. 

Dried at this temperature its composition was found to be as follows, 

V!7.: 

Organic and volatile matters, --.--,- 4,440 

Alumina and oxides of iron and manganese, - - . . 4,641 

Carbonate of lime, .196 

Magnesia, -...-,_.-- .049 

Phosplioric acid, - . - - .065 

Sulphuric acid, .239 

Chlorine, .006 

Potash, ■.-----,.-■... .075 

Soda, .092 

Sand and insoluble silicates, 90,446 

K0 43" 
As explained in the preceding leprut, the process of digesting the 
soil for a length of time, in water containing oaihonn aciil it a tem 
perature not exceeding that to which it natui lUy attains under the in- 
fluence of the sun's heat, is used to ascertain and e'=itunate the propor- 
tion contained in it of soluble nutritious matter, immedidely available 
for the support of vegetation. In thi& mannei, endeavoung to imi 
tate the usual mode by which these nects'^arj ingredienbi of oigaoic 
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structures are dissolved out of the soil, and conveyed into the tissues 
of growing plants in the great operations of nature. 

Pure tvater exerts but little solvent action on the cai'bonates or 
phosphates of lime or magnesia, but when it is combined with carbon- 
ic acid it takes them up in considerable proportions, and especialiy 
when aided by the hiimic acids, so called, which result from the de- 
composition of vegetable or animal bodies ou the soil, and by the small 
amount of acida of nitrogen which the atmosphere yields under favor- 
able circumstances, it not only brings these and the oxides of iron and 
manganese and silica to a soluble condition, but also acts gradually on 
the insoluble silicates, to release theii' lime, magnesia, potash, &c., &c., 
for vegetable nourishment. These, then, are the solvents which, by 
their continual action on the soil, and with the aid of frost, slowly dis- 
integrate its hard particles, and gradually dissolve out its available ma- 
terials. All rain water, and surface water in general, contain more or 
less carbonic acid, with occasioufil traces of the acids of nitrogen; and 
the water acquires in the soil the organic acids which are produced 
there by the decomposition of vegetable and animal matters. 

Although this soil contains a larger proportion than the average of 
sand and insoluble silicates — more than ninety per cent. — and less than 
the usual quantity of phosphoric acid and potash contained in very fertile 
soils — 075 and .065 — it yet contains a pretty large proportion of veg- 
etable nourishment in a soluble condition^ so that it gave up more than 
the average quantity of nutritious matter to the carbonated water in 
which it was digested. Without judicious manageraent^by a course 
of constant cropping, without retnriung to it the essential ingredimis 
of vegetable nutrition — this soil will more speedily become deterior- 
ated in productiveness, than others which bive less sand and )ess soh 
uhle matters. 

ANDERSON COUSTY. 

No. 484 — Limestone. Labeled "Mock under White Oak Ridge, Mr. 
Baits farm, Anderson Gounig, Kg" (Lower Silurian Formalion.) 
A grey, granular rock, made up of a confused mass of crystalline 

grains of calcarious spar. No fossils apparent in the specimen sent for 
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Composition, dried at 212° F.— 

Carbonate of lime, - - 96.66 = 64.23 Lima. 

Carbonate of magnesia, not estimated. 
Alumina and oxides of irun and 

manganese, 
Pliosphoric acid. 
Sulphuric acid, 
Potash, 
Soda, 
Silex and silicates, 

hydrochloric acid, 



The air-dried rock lost .30 per cent, of moisture at 212°, F. 

No. 4S5 — Limestone. Labeled "Ltptcsna Limestone,"" road from Mr. 

Alexander J'atian's to Lamrenmburg, Anderson county, Kentucky. 

{Lower Silurian Formation.) 

A very fossiliferous limestone, of a grey and buff-grey color in the 
interior; wiathered surfaces of a dirty buff colored. Powder light 
yellowish grey. 



dried at 212° F,— 
Carbonate of lime, - 
Carbrinate of magnesia, - 
Alumina, and oxides of iron a 

manganese. 
Phosphoric acid, 
Sulphuric acid. 
Potash, 

Soda, - = . . 
Sikx and insoluble silicates, 



83.95= 47.11 Lime. 



The air-dried rock lost .SO per cent, moisture at 2 1 2^ F. 

No. 486 — LiME8T0t)E- Labeled '^Eoadfrom A. Julianas to Latorenc^ 
burg, Anderson count}/, Kentveki/.''^ {Lower Sdurian Formation.') 
A bloish-grey limestone, very full of fossils — Pleurotomari.ijBelier- 

ophon, Orthoct^ra, portions of Bncrinal stems, &c. Weathered surfaces 

of a dirty buff color. Powder light grey. 
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Specific gravity. 






Composition, dried at 2!2° F.— 






Carbonate of lime, - 


- 86.45 = 


48.52 Lim 


Carbonate of magnesia, - 


1.57 




Alumina, and oxides of iron an 


d 




raajranese. - 


- 1,83 




Phosphoric acid. 


.12 




Sulphuric acid, a trace. 






Potash, 


.62 




Soda, .... 


.11 




Silex and insoluble silicates, 


9.57 
100.27 





The air-dried rock lost .10 per cent of moisture at 212° F. 



BILLARD COUNTl'. 

No. 218 — Sob-soil. Labeled '■'Sub-soilin heavily timbered land, south- 
ern part of Ballard coimty." {Quaternary Formation ) 
The dried soil is of a light yellowish grey-brown color. Carefully 
washed with water, one thousand grains of it left about five hundred 
and ninety-two grains of sand of a brownish-grey color, of which only 
about two grains was too coarse to pass through bolting cloth 
of five thousand apertures to the inch. The coarser particles were 
generally rounded, some few angular, consisting of hyaline and milky 
quartz, with some particles of iron ore. 

One thousand grains of this soil, dried at the ordinary temperature, 
and digested in water containing carbonic acid, for one month, yielded 
less than one grain of sohUe matter. This dissolved solid extract was 
fo«nd, on analysis, to have the following composition, when dried at 
212° E, viz: 

Grains. 
Organic and volatile matters, . . - 
Aluminft, oxide of iron, and trace of phosphatee, . - - - -097 

Lime, ...,--.. = .- .064 

Magnesia, .033 

Brown oxide of manganese, .047 

Potash, , . . . .060 

Soda, ...... 

Silica, ,..._ — 
SulphuvJc acid, carbonic acid, and loss, 
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The air-dried soil lost 1.80 per cent, of moisture when dried at 
380° F. 

Dried at this temperature, its composition was found to be as fol- 
lows, viz ; 

Organic and volatile laaUers, - - - - - - - 2.11 

Oxide of iron, ,.,-.- 2.24 

Alumina, ----------- 2.68 

Brown oxide of raanganese, .09 

Carbonate of lime, .15 

Magnesia, ---.'----- .B6 

Phosphoric aoid, ,,.,.,. ,41 

Sitlpliurio acid, not ealimatsd. 

Potash, .,..-, ,i2 

Soda. .02 

Sand and insoluble silicates, ......... 91.73 

100.30 
The analysis of this sab-soit may be compared with that of corres- 
ponding surface-soil given on pages 259 and 3T9 of the preceding 
report., (No. 1.) It will be seen, that whilst it has pretty nearly the 
same proportions of sand and insoluble silicates, of alumina and oxide 
of iron, it contains more potash, phosphoric acid, lime, and magnesia, 
and less of organic and volatile matters, than the surface=aoil. It also 
contains less soluble matter immediately available for the nourishment 
of vegetables — the surface-soil, No. 1, having yielded 1.53 giuius of 
solid extract to water containing carbonic acid, while this sub-soii gave 
only 0.73S of a grain. 

No. 219 — Sub-soil. Labeled '■'Sub-soil from the mrtli-wcstern pari of 

of BaUard county;, Ky., from near Got Glwhorts" {Quaternary 

Formation.) 

Color of the diied soil rather darker than that of the last described^ 
with more of a reddish tinge. Carefully washed with water one thous- 
and grains of it left about 54(5-1 grains of brownish-grey sand, of 
which all but about eight grains would pass through fine bolting cloth. 
The coarser particles, under the microscope, appeai-ed to consist princi- 
pally of rounded iragments of ii-on ore, mixed with Bome particliK of 
hyaline and milky and red quartzose mineral. 

Oae thousand grains of this sub-soil, dried at tho ordinary temper- 
rative, digested for one month, ia water containing carbonic acid, as be- 
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fore described, gave up 1.293 grains of solid extract, which, dried at 
212° F., waa found to have the following composition, viz: 

Ceo ins. 

Organic and volatile matters, 0.340 

Alumina and oxido of iron, ....... .047 

Lime, .300 

Magnesia, .090 

Brown oxide of mauganese, ....... .077 

Phosphoric acid, - - -Oil 

Sulphuric acid, .067 

Potash, - - .110 

Soda, - .040 

Silica, .190 

Carbonic add and loss, -021 

1.293 

The air-dried sub-soil lost 2.14 per cent, of moisture when dried at 

375° F. 

Dried at which temperature it was found, on analysis, to have the 

following composition, viz : 

Organic and Tolatile matters, - 2.92 

Oxide of iron, ----- 3.39 

Alumina, 2.26 

Carbonate of lime, a trace. 

Magnesia, ,-...... .- .47 

Brown oxide of manganese, ....... .36 

Phosphoric acid, - .18 

Sulphnric acid, not estimated. 

Potash, .19 

Soda, a trace. 

Sand and insoluble silicates, ..-.,-.- 90.21 



100.00 
On comparing this analysis with that of the surface soil from the 
same locality. No. 2, as given on pages 261 and 379 of the pre- 
ceding report, it will be seen that they present nearly the same differ- 
ences of composition as were noted in the remarks on the preceding 
subsoil, (No. 218,) viz: that there is less of organic andvolatih mat- 
te7's, and less of the nutritious substances soluble in carbonated water, 
in the suh-soil, and rather a larger proportion of phosphoric acid, pot- 
ash, and magnesia, than in the surface soil. 
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BARREN COUNTY. 

No. 226 — Soil. Labeled "Soil from Mr. Barlow's farm, Barren 
county, Kenhicliy." {Suh-carboniferous Limestone Formation^ 
Said to be the best producing soil in the eouDty. Color of the 
dried soil warm dark grey. On sifting it some cherty fragments were 
found in it. On carefully washing it with water 45.70 pet cent, of 
sand, of a dark brownish grey color, was separated, of which 4.30 per 
cent, was too coarse to pass through bolting cloth. The coarser sand, 
examined with the glass, was found to consist of rounded particles of 
hyaline, milky and red quartz, with some ferruginous mineral. 

One thousand grains of the airdried soil, digested in water contain- 
ing caibonic acid, as before described, yielded nearly four grains of solid 
extract, dried at 212° F., of which the composition is as follows, viz: 

Grains. 

Organic and volatile matters, - 1.660 

Alumina, osXde of iron, and trace of phosphates, - - - - .288 

Carbonate of lime, - 1.111 

Magnesia, --..-.---.- .046 

Biofm oiide of manganese, ...,.-. ,019 

Sulphuric acid, jis 

Potash, .144 

Soda, . . . . _ .080 

Silica, ... - .200 

Carhonic acid and loss, .,--..,- .212 

3.872 
The air-dried soil lost 2.34 per cent, of moisture, when dried at 
365° F.; and was found to have the following compositiou, when thus 
dried, viz: 

Organic and volatile matters, 5.200 

Alumina, 3.460 

Oxide of iron, - - 2.206 

Carbonate of lime, ....--_-- ,366 

Magnesia, .205 

Brown oxide of manganese, --...-- .234 

Phosphoric acid, .159 

Potash, - ■- - - .197 

Soda, .090 

Sand and insoluble silicates, ..-...- 87.686 

Sulphuric acid and loss, . .197 

100.000 
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The cause of the fertility of this soil is obvious, in the large pro- 
portion of soluble matter which it j'ields to the water containing car- 
bonic acid, and to the considerable, (although not larffe,) amount of 
organic and volatile matters, and of phosphoric acid, sulphuric acid, 
potash, lime, and magnesia, which it is found to coatiin, in proportion 
to the cand and hisulubSe silicates; the alumina and oxide of iron al- 
so are in such quantities as to give the proper consistence to the soil. 

No. 227 — Sup-SO!L. Labeled "Stib'soil between Big Sink and Bear 

Wallow, near Mr. Barrow's farm. Barren county, Kentucky.^' 

{Suh-carbomferous Limestone Formation.) 

Color of the dried soil dull greyish-red, or briok-red. Careful wash- 
ing with water removed from this soil nearly thirty-nine per cent, of 
reddish saud, mostly very fine, of which about seven per cent was 
coarser sand, containing rounded pai'ticies of hyaline and milky quartz, 
and of some ferruginous mineral. 

One thousand grains, dried at the ordinary temperatare, and digest- 
ed for a month in water containing drbonic acid, gave up less than a 
giain of solid extract dried at 21t° 1'., of which the composition was 
as follows, viz: 

OrgRDic and volatile mattere, O.SIO 

Atumiaa, oside of iron, and trace of pIiOFptatea, - - .179 

Brown oxide of manganese, .-...- .033 

Lime, .077 

Magnesia, - <■ . - • .040 

Sulphuric acid, ,-.-.... .075 

Potash, .---..---- .023 

Soda, . - - .044 

Silica, , - - .139 

0.820 of a gr, 
The air-dried sub-soil lost 3.90 per cent, of moisture at 360° F. 
The composition, thus dried, is as follows, viz: 
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Organic and volatile matters, 

Alumina, - 

Oxide of iron, 

Brown oxide of manganese. 

Carbonate of lime, 

Magnesia, - 

Phosphor 

Sulphuric 

Potash, 






4.730 
10,380 

6.398 
.266 
.096 
.522 
.075 



Sand and insoluble silicates, 



77.067 
100.214 



BRECKIKRIDGE OOUNl'Y. 

No. 487 — Bitumen or Mineral Pitch. Labeled "Bitumen from Mrs. 

JacJesotCs spring, one mile east of Tar Springs, Breckinridge county, 

Kentucky.'''' 

Resembles the bitumen from Tar Springs in Edmonson county. 
Color dull brownish-black; of the consistence of soft pitch; soft enough 
to be easily moulded in the fingers; containing some involved sand. 

The proximate analysis is as follows, viz : 

Moisture, - - 2.40 

Volatile combustible matters, .'36.50 

Carbon, in the fised residue, ------.. 7.30 

Ashes, sand, A:c., 53.80 

100.00 

No. 312 — Shale. Labeled "Shale and Marl under ihe Archimedes 
Limestone, at Ryan's, four to four and a half miles east of sow^ of 
ihe BrecMnridge coal mine, BrecHnridge county, Kentuc/c?/" {Sub- 
carhoniferotis Limestone Formation^ 

A dark olive-grey friable shale, containing ferruginous concretions. 
Rubbed up in a mortal', and washed with water, it left about seventeen 
per cent, of very fine sand, of which only 0.20 per cent, would not 
pass through the bolting cloth. These coarser particles, examined 
with the aid of the glass, were found to be flattened rounded pai-tir 
cles of ferruginous sandstone and round particles of hyaline quartz. 

One thousand grains, dried at the ordinary temperature, gave up 
nearly two grains of solid extract, when digested for a month in water 
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containing carbonic acid, of which the composition, dried at 212°, is as 
follows, riz : 

Grains. 

Organic and volatile matters, 0.309 

Alumina, oxides of iron and manganese, and trace of phosphates, ■ .030 

Carbonate of lime, . .627 

Magneaa. .199 

Sulpiiuric acid, - - - ,. .287 

Potash, ... - _ . .062 

Soda, .051 

Silica, - - - - .210 

1.775 

The air-dried shale lost 6.72 per cent, of moisture at 400° F.; and 
when thus dried has the following composiiion, viz : 

Organic and volatile matters, 7.040 

Alumina and ojiides of iron and manganese, - - - - 12.170 

Carbonate of lime, - - - - - - - - - .976 

Magnesia, .413 

Phosphoric acid, . ,]01 

Sulphuric acid, - - .198 

Chlorine, .002 

Potash, .556 

Soda, .190 

Sand and insoluble silicates, ....... 78.680 

100.326 
This shale might he usefully applied, as a top dressing, to light and 
sandy soils, but could not be profitably carried to any great distance. 
Exposed to the air, water, and frost it would soon be disintegrated in- 
to a fertile soil. Its large proportion of potash would make it good 
for the tobacco or potato crop. 

BULLITT COUNTY. 

No. 488 — -Carbonate of Ikon. Labeled "^Kidney ore, over the sheet 
ore^^ BelUmont Furnace, Bullitt county, Ky. {Su^-carioniferous 
Sandstone Formation^ 
A dull, dark grey, fine granular mineral; not adhering to the 

toftgne. Exterior surface and fissures reddish and yellowish-brown. 

The specimen appears to be a portion of a kidney-form mass. Powder 

yellowish-grey. 
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Specific gravity, 
Composition, dried at 212° F - 
Carbonate of Iron, 
Oxide of iron, 
Carbonate of lime, - 
Carbonate of mugnesia, 
Carbonale of maijganese, 
Alumina, 
Phosphoric aeid. 
Sulphur, 
PoLash, - 

Soda, - - . . 
Silica and insoluble silicatei 



Loss 



fi7 69) 
7,77) 
6.28 

11.76 
1.32 



No. 489 — LiMOKiTK. Luhdal ''Iron ore, ■in the hufldivg stone, mi u&cd 
at Bellcmont Furnace, found seventy feet above the Mack nhale, Bul- 
liti co-iiniy, Ky." {Sub-carboii'ferotts Sandstone Formation.) 
Interior of the ore duU reddish and j-ello wish-brown, glimmenng 
with minute spangles of mica; exterior ochreous; adhering but slight- 
ly to the tongue. Powder of a light brown color. 

Specific gravity, = . = . = = . 2.084 
Cumponition, dried at 212' F.— 

Oxide of iron, - • - 62.(11 e= 43 46 per ctnL. of /roft. 

Alumina, .... .OB 

Bniwti oxide of manganese, - .78 

CMrbonale of limE, - - - .IS 

Magnesia, - • - - 1.02 

Phosphoric aeid, - - ■ ,80 

Sulphur, .... .58 

Potash, . - - - .36 

Soda, - ... . .20 

Silica and insoluble siliraies, - 21.18 

Combined water, • - - 12.00 

100.00 
The air-dried ore lost 2.00 per cent of moisture at 2] 2° R 
T his ore is richi^r in iron, and more siiivious than the iTeftding one, 
and would n quire a larger prupuitioii of linif^stone, in bmeltivg, than 
that} both contain lather more than is deBiiahle of sulphur and pho©" 
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phorus; the former, however, can be mainly removed hy proper roast- 
ing of the ore, and the use of a sufficient amount of limestone; and 
the latter will not seiionsly injure the iron, in its ordinary applications 
in the form of oast-iron. 

No. 490 — 'Limestone. Labeled "Limestone used as a Jltix at Bellenwnt 
Furnace, (in the Black Devonian Shale Formation") Bullitt county, 
Ky. 

A fine gr.inular limestone, with bands of bluish and yellowish-grey, 
containing diffused pyrites, (aalphuret of iron,) and glistening with 
calearious spar. Powder white, with a slight greyish tinge. 

Specific graviiy, . - 2.766 

Composition., dried at 212° F. — 

Carbonate of lime, - - 63.13 = 35-43 Lime. 

Carbonate of magnesia, - - 27,76 «=a 13.22 Miignesia. 
Alumina, and oxides of iron and 

mangfltieae, - - - 4.34 
PlioBp!io!ic acid, - - - .19 
Sulpliurie acid, - - - 3.77 = 1,51 Sulphur. 
Potash, .44 



Silica and insoluble silicates. 



10i.41 

The air dried rock lost 0.20 per cent of inaisiure, at 212° F. 

The ap^'avent escerfs, in the above summary of the analysis, is 
doubtless due to the oxidation of the sulphur and iron, which were in 
the form of sulphuret of iron in the mineml, and which are estimated 
as oxide of iron and sulphuric acid in the analysis. The presence of 
the sulphur, in notable proportion, in the limestone used as flux, gen- 
erally exerts an injurious influence upon the iron produced. 

No. 491 — ■Troh Fdrnace Slag. Labeled "Purple Cinder, made when 
the furnace is producing the best quality of soft grey iron, BeUemont 
Furnace, {Patterson, Moore ^ Co-,) Bullitt county, Ky." 
A glassy slag, appearing almost black in the mass; of a dark grey- 
ish purple, as seen through the thin edges; conlaining but few air- 
bubbles. Before the blow-pipe it fuses pretty readily, with the forma- 
tion of many minute bubbles. 
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Composition, dried at 212° 
Silicie acid, 
Alumina, 



Protoxide of iron, - 
Protoxide of manganese, 
Potash, . - - - 



64,60 
15.00 
11.93 



4.26 
1.31 



I00.4S 
.s to tliat in the silicic acid, as 



3.67 
1.10 



No. 492 — Ikon Fubisace Slag. Labeled "OUve-green Cinder, produc- 
ed when the Furnace is making good forge iron, and fields inore, hid 
not so soft iron, as when purple dnder is made, Bellemont Furnace, 
BulUU county, Ky." 

An opaque slag, of a dirty olive-green color; full of air bubbles. 
Before the blow-pipe it behaves like the \ 
Composition, dried at 212° P. — 

Silicic acid, . - - - 63.3 

Alumina, . - - . n.26 " 8.07 

Lime, 9.74 " 2.67 

Magnesia, - . . , 8.09 " S.S-S 

Protoxide of iron, - - - 6.35 
Protoxide of manganese, - 



Containing oxyger 



Potash, - - - . . 4.09 
Soda, 1.02 

lOO.SO 16.54 : 27.70 

The oxyg;en in the bases is to that in the silicic acid, as 1 : 1.67 

In both of these slags there is a coQsiderable amount of oxide of 
iron, which is so much loss; this might probably be prevented by the 
use of a purer limestone for the flux- There ia a large proportion of 
magnesia, both in the slags and in the limestone employed. 

No. 493 — Carbonate of Ikon. Labeled "Ironstone, from, Button- 
movid Knob, BtiMitt county, Ky." {^Suh-carhoniferous Sandstone For- 



A fine-grained, compact, carbonate of iron; interior grey, 
into rust-brown on the exterior; powder dull cinnamon color. 
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leeifio gravity, 

, dried at 212° F.- 
Carbonate of iron, - 
Ozide of iron, 
Carbonate of lime, - 
Carbonate of magnesia, ■ 
Carbonate of e 
Alumina, 
Phosphoric acid. 
Sulphuric acid. 
Potash, - 



Silica and insoluble silicates. 
Water and loss, 



^^■^*l = 31,30 per cent, of Iron. 
7.71) ^ 



6.08 
13.99 



1.37 ^ .65 per cent, of Sulphur. 



The air-dried ore lost .50 per cent, of moisture, at 212° F. 

An ore sufficiently rich for profitable smelting^ which could be work- 
ed without mueh additional fluxing materials. 
No. 494 — Limestone. Labeled "Magnesimi Limestom, on the road 

from ShepherdsviUe to Mount Washington, Bullitt county, Kentucky." 

{Lower Silurian FormaMon.) 

A fine granular rock, of a giej buff coloi, lather diflitult of frac- 
ture; sparkling in spots, with bull colored cilcaiiou'- spai, powder of 
a light grey -buff color. 

Specific gravity, - - 2 "D") 

Composition, dried at 212" — 

Carbonate of lime, 63.45 

Carbonate of magnesia, ,.-..- 

Alumina and oxide of iron, -.-'•- 

Sulphuric acid, 

Potash, 



29.64 
3.15 



Silex and insoluble silicates. 



The air-di'ied rock lost 0.20 per cent, of moisture, at 212° F. 

No. 495 — Limestone. Labeled "Upper Silurian Limestone, BuUitt 

county, Kentucky, road to Mount Washington." 

A buft-grey, fine granular limestone; not adhering to the tongue. 
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Specific gravity, 2,766 

Composition, dried at 212° F — 

Carbonate of lime, ----.... 50.26 

Carbonate of magnesia, ....... 31 05 

Alumina and oxides of iron and manganese, - - - - 6.37 

Sulphuric acid, , - 1.46 

Phosphoric acid, a trace. 

Potash, .-,...■...,. .69 

6oda, • .20 

Silica and insoluble silicates, .--..-, 10.32 

Loss, , . - . .76 

100.00 
The air-dried rock lost .20 per cenb. of moisture, at 212" I'. 

No. 496— Sandstone. Lahehd"Bu'ldmg Stone, Knoh at BiiUiifs Lick, 
Bidliit county, Kentucky." {Sub-carboniferous Formation.) 
A rather soft, fine-grained, buff-grey sandstone; adhering slightly 
to the tongue; exhibiting, under the lens, minute scales of mioa; com- 
posed of fine-grained sand, united by an argillaceous cement. 

Specific gravity, - 2.427 

Composition, dried at 212° F — 

Sand and insoluble silicates, ..--., 9368 

Alumina and oxides of iron and manganese, - - - - 3,95 

Carbonate of magnesia, -..=.„„„ ,§4 

Carbonate of iime, a trace. 

Potash, - .21 

Soda, = ■= ,69 

Sulphuric acid and loss, .73 

100.00 
The air-dried rock lost .SO per cent, of moisture, at 212° F. 

No. 497 — Sandstone. Labeled ''BtiUdiiiy Stone, quarry on {he top of 
Buttoiirmould Knoh, Bullitt county, KerUu^/cy.'^ {Suh-carhoniferous 
Sandstone Formation. 

A moderately hard, fine-grained sandstone, of grey-buff color; ad- 
hering slightly to the tongue; composed of fine grained sand, united 
by an argillaceous cement. 
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Specific gravity, 2.415 

Composition, dried at 212° F, — 

Sund and insoluble silicates, ...... 94 78 

Alumina and oxidts of iron and manganese, - . - . 2.Rfl 

Carbonate of magnesia, - , 2.29 

Carbonate of lime, ■ .18 

Potash, .-...-..-- .27 

Sodn. , - . - .14 

Sulphuric aeid, a trace. 

100.61 

The air-dried roek lost 0.50 pev cent, of moisture, ab 212° F. 

No. 498 — Sandstokb. Labeled '^Building Slone, seventy feet above 

the Shak, Bellemont Farnase, Btdlitt county, Ky." {Jinh- 

earioniferoiis Sandstone Formation^ 

A dirty buff-colored, finegrained sandstone; adhering slightly to 
the tongne; resembling the preceding in structure. 

SpeciBc gravity, -..--,- 2.453 

C'omposiiioti. dried at 212° F.— 

Sand and insoluble silicates, --..... 94.75 

Alumina, and oxides of iron and manganese, - - . 3.48 

Lime, . .16 

Magnesia, - - - .70 

Potash, .gg 

Soda, ..,..,.--„ .10 

Sulphuric acid, traces. 

100.15 
The air-dried rock lost 0.30 per cent, of moisture-, at 212° F. 
These three specimens of freestone resemble each other very nearly 
in composition and stractnre. Tliey appear to be of uniform texture, 
BufBciently soft to be easily worked, and yet not so absorbent of water 
as to bj very lia'>!e to scnle under the action of frost. The specimens 
examined did not contain pyrites, (sulphuret of iron,) iu any notable 
quantity ; the presence of which, in a sandstone, causes a constant 
disintegration of the surface, in consequence of the gradual oxidation 
of the sulphur and iron, and the efflorescence of the sulphate of iron 
thus produced. 
19 
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No. 499. Labeled "Black Devonian Slate, cut of the railroad, Bulliti 
county, KentucTty^'' 
A diiU slate-colored rock, of an imperfect slatey structure; easily 
broken into irregular fragments across tbe layers; some microscopical 
appearance of pyrites; scarcely adhering to the tongue; powder dark- 
grey. 

2,474 



Specific gravity, 
mposition, dried at '. 

Carbonate of lime 

Carbonate of 

Pbosphoric acid, - 

Potash, 

Soda, - . - - 

Bituminous matters. 

Silica and insoIubJe silicates, 

Loss, 



12' F.— 

es of iron and mangar 



16.35 
2.27 
3,28 



8.80 

65,27 

1,30 



100.00 

The air-dried rock lost 1. per cent of moisture, at 212° F. 

This shale contains a remarkable proportion of potash, nearly two 

and a half per cent, of the dried rock, which may render it useful, iu 

some localities, for the improvement of land which has been exhaust' 

ed of this alkali by the culture of tobacco, potatoes, &c. 



BOTLEK COUNTY. 

No. 409 — Cakbonaie op Iron, Laheled '■'Carlonute of Iron in the 
shales of the millstone grit, Woodbury, helow the mouth of Barren 
river, Butler county, Ky." 

A compact, dark-grey, or mouse-colored ore; weathered surfaces 
and fissures dark reddish-brown; some infiltrations of calcarious mat- 
ter in tbe fissures; powder of a dirty buif color. 

Specific gravity, 3.026 

Composilion, diied at 212° F.™ 
Carbonate of iron, - 
Oxide of iron, 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese, - 1,60 

Alumina, ... - 1.5] 



- = 39,45 percent, of /ran 
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Phosphor 



Potash, . . - 

Soda, - - . . 
Silica and insoluble silicates. 



The air-dried ore lost 0.40 per cent, of moisture, at 212° F, 
A. good iron ore. 

CARTER COUNIT. 

No. 473 — LiMONiTE. Labeled ''Iron Ore, resting on the siib-carbonifer' 
ous limestone, Garter comity, K//," 
A dark brown Hmoiiifce, irregularly cellular; small portions ochreous; 
powder dirty yellowish-brown. 
Composition, dried at 212° F. — 

Oxide of iron. 

Alumina, > . . 

Brown oxide of manganese 

Magnesia, - 

Lime, a trace. 

Phosphoric aoid, 

Potash, - - - - 



.42 = 54.93 per cent, of Iron. 



Soda, - ~ - ■■ 

Combined wattr, 

Silica and insoluble silicates. 



100.20 

The air-dried ore lost 1.20 per cent, of moisture, at 212'^. 

A good iron ore ; as rich as it is profitable to smelt in the high fur- 
nace; containing more than the usual proportion of oxide of i 
neae. 



CHBISTIAN COUKTY. 

No. 216 — Sub-soil. Labeled "Sub-soil from the southern part of 



I county, between Dr. Quartet and Oak Grove, . 
Color of the dried soil^light-brownish, with a tinge of dirty oi-ange. 
Carefully washed with water one thousand grains of this eand left two 
hundred and ninety-three grains of fine sandj of which only sis grains 
was as coarse as ordinary bar -sand; which was composed generally of 
small rouaded pirtides (^ quai'ta,, with a few largei' rounded and ar*' 
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gular fragments of hyaline and milky quartz, and of a red siVioious 
mioeial like cariielian. 

One thousand grains of the air-dried soil, digested for one month, 
in a close boUlCj in water charged with carbonic acid, under pressure, 
gave up nearly a grain of solid extract, which, dried at 2i2°, had the 
following composition, viz: 



6 rain. 
0,044 

.097 



Organic and volatile matters, ...... 

Alumina and oxide of irou. ------- 

Oxide of manganese, - - - - - - - - - .157 

Lime, ..,.-. ,134 

Magnesia, ..-------.- ,033 

Piiosplioric acid, .01 1 

Sulphuric add, .020 

Poiash, .131 

Soda, ■ ■ .015 

Silica, .--...-.-- 

Carbonic acid and loss, ..-.-,, 



.264 
.064 



The air-dried soil lost 2.24 per cent, of mmhu-s, at 300'^ F 
thus dried was round to have the following composUion, viz; 
Orginic and volatilu matters, 
of iron, 



Oxic 

AUiraina, - - . . 
Phosphoric acid. 
Sulphuric acid, not eal.imated, 
Carbonate of lime, 
Caibouatii of magnesia, 
Brown oxide of manganese, 
PolHsh, . . - - 
&.da, - - . - 

Band and itisolublo silieates, 
Lose, . ^ . - 



0.060 

; and 

2 06 
2 36 
2.39 



The analysis of the surfMce-soil, (No. 20,) from this locality was 
given in the preceding report, on pages 272-3, and 379; on reference 
to which it will be seen, that while the alumina and oxide of iron do 
not differ much in the soil and subsoil, there is more orgmuc matier 
in the soil, and a larger proportion of sand and-sUica in the sub-soil, 
wllieh aJeo exhibits a aomeKrhat lai]ga' amouot'bf phoephosio aoid &nd 
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potash. The quantity of soluble matter, extracted by digestion in 
Vfater containing carbonic acid, was four times greater from the soil 
than from the sub-soil. 

No. 402 — Coal. Labeled "Woolrich's coal, ilie most southerly coal in 

Christian coimty, KijP 

A very pure looking glossy, pitch-black coal; not very hard; with 
no appearance of pyrites or other impurities; breaks in thin layers; 
having but little fibrous coal between the layers; heated over the spirit- 
lamp, it does not decrepitate; swells up a good deal, and the frag- 
ments agglutinate into a shining, iofljited coke. It appears to be a 
good coking coal. 

Specific gravity, - - 1,280 

PTOziraate analysis. 

Moisture, - - - - ^ 60) „ ^ , , ., „ „„ ./^ 

,^ ,.,,., , )■ Total volatile matters, - 39.50 

Voliit)te combustible maUers, - 34,9ol 

Carbon in the coke, - - 5!J.36( u j , . j i nr, tn 

,,,,,,,,' y Moderately dense coke, - 60.50 

Ashes, ((JuUred,) - - - 2. 14) '' 

100,00 100.00 

The per centage of sulphur was found to be 1.37. 

The dull red ashes are composed of about three-fourths iilumina and 
oxido of iron, to about one-third of silica,, with traces of lime and mag- 
Desiii. 

Ultimate atmiysis of this coal gave the following results, dried iit 
2! 2°, Viz: 

Carhon, .. = = .,..-.. 76 6.'!6 

Hydrogen, . = .....,„. 4 s;s3 

Siilplmr, ..-...., = .- 1.440 

Aslie^. ..-=, = . = = ... g 200 

Osygtii, nitrogen, and loss, =. = = ,.,. J3.191 

loo.aoo 
This coal was not examined as to its yield of oils and gas by de- 
structive diatiUatiOH, at a low red heat; but its moderate propor- 
tion of hi/drogm t6 ita carbou fe uafavurable fco the formatioa of oiiy 
products; 
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CLAEKE COUKTY. 

No. 500 — Soil. iSent by Dr. S. D. Martin, labeled "Soil from a gar- 
den planted in peach-trees, ahout three years ago; about afoot of the 
surface-soil well mixed; this ground has been cleared about sixty or 
seventy years; used as a meadow, and hay cut off of it for many 
years; then eighteen consecutive a'ops of hemp tvere raised on it; in 
1836 it was sown in grass and s^iail crops of hay ait off; but finally 
it teas iaketi by ike blue grass, and has been used as pasture until 
three years ago, whm it was h'oJcen up again and planted with young 
peach trees, and cultivated ever since as a vegetdde garden," Clarke 
county, Ky. 

Color of the dried soil, dark browiiish-grey. Carefully washed with 
water it left nearly 53, per ceat. of very fine sand, contaiiiing nearly 
7. percent, of coarser sand, which would not pass through fine bolting 
cloth; which, examined with the lens, appeared to be, principally, 
small rounded particles of iron ore, with some milky hyaline, and red 
and yellow quartz particleSj mostly rounded but some angular. ■ 

One thouEaad grains of the air-dried soil, digested for one month in 
water containing carbonic acid, as above described, gave up more than 
two grains of light brown solid extract, dried at 212°; the composition 
of which is as follows, vis: 

Organic and volivtile matters, 0.420 

Alumina and oxide of iron and phosphates, .107 

Brown oxide of manganese, - - - - • - .137 

Lime, - ,609 

Magnesia, .--.------- .183 

Sulpliuric acid, ^ - - - - .030 

Potash, .100 

Soda, .011 

Silica, .IIB 

Carboniu acid and losB, .,.,,.-, ,4(8 

2.093 

The air-dried soil lost 4.16 per cent, of moisture, at 380° F.; and, 
when thus dried was fouud to have the foUowiug composition, vis ; 
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Organic and volatile matters, ...-,-- 6.10 

Oxide of iron, 4.92 

Alumina, 3,D4 

Phosphoric acid, --------- ,48 

Carbonate of.Hme, .47 

Magnesia, .62 

Brown oxide of manganese, ...---- .40 

Potash, .32 

Soda, .08 

Sand and insoluble silicates, .--.--- 82.65 

Sulphuric acid not estimated, and loss, . . , . . .02 

1100.00 
Aifchough thi'* soil has been so long in cultivation, it is yet very rich 
in all the essential elements of vegetable food. It is not stated, on 
the label accompanying it, whether or not the ground had been ma- 
nured; from the large proportion of potash and phosphoric acid 
contained, it is probable that it has been enriched by manure since it 
has been cultivated aa a garden. 

No. 501 — Sub-soil. From Dr. S. D. Martin, Clarke Countv, Ky. 
Leveled "Sub-soil, eighteen inches hehw the surface, from ike same 
place as the preceding." 

Color of the dried sub-soil lighter and more yellowish than that of 
the soil. 

Washed with water it yielded nearly 49. per cent, of fine brownish 
sand, which contained about 7.5 per cent, of coarser sand, composed 
of rounded particles of a dark color, principally iron ore, but contain- 
ing some quartzy particles, like the preceding. 

One thousand grains of the air-dried sub-soil, digested in the car- 
bonated water, yielded less than a grain and a half of solid extract, of 
a light grey color, containing the following ingredients, viz : 

Cfrains. 
Organic and volatile matters, .,.-... 0.080 

Alumina and oxides of iron and manganese, . - - - ,095 

Lime, ........... .428 

Magnesia, ,035 

Phosphoric acid, .030 

Potash, . - - - -069 

Soda, ,034 

Silica, .367 

Carbonic acid, sulpliuric acid, and losa, ,342 

iJna 
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One thousand graias of the air-clned suh-soU lost 2,96 per cent, of 
moisture, when dried at 370" F. 

Its composition, when thus dried, is as follows, viz: 

Organic and volatile matters, .--.„.. 4.01 

Oxide of iron, ...... ^ ... . 7.06 

Alumina, - - 7,71 

Phospliorio acid, .38 

Carbonate of lime, .99 

Magnesia, ........... 1.04 

Brown oxide of manganese, .29 

Potash, .36 

Soda, - . .03 

Sand and insoluble silicates, ..„..-. 78.03 

Sulphario acid not estimated, and Idss, ..... .10 

J 00.00 
Whilst the sub-soil contains less organic mailer than the soil above 
it, and has a smaller proportion of fiae sand, the alumina, oxide of 
iron, lime, aud magnesia are found in ifc in larger proportions. 

CLAY COUNTY. 

No. 460 — Coal. Labeled "Col Garrarcfs coal, Goose Creek Salt Wo7-hs, 
Clay counlij, Ky." 
A pitch-black, shining, and apparently very pure coa], having some 
fibrous coal between the layers, but showing no pyrites or other im- 
purities. 

Heated over the spirit-lamp it did not decrepitate, but swells up 
and agglutinates into a very light cellular coke bm'ning with a very 
smokey reddish-yellow flame. It appears to be a good coking coal. 

Specific gravity, 1.259 

Proximate Anuhjsis. 

»'"^'»"' ■ - - ■ ""i To<j,\yoU&\^^,li.„. . 37.60 
Volatile combustible matters, - 34.901 

Carbon in the coke, - - 61.10) f, , ,.1, i ^■ ■ or, tn 

' Y Colte, light and shmini:, - 62.40 

Ashes, (dirty buff,) - - l,3oS ° ° 

100.00 100.00 
Composition of the asbes — - 

Silica, . 0.49 

Alumina and oxide of iron, .69 

Lime, ........... .05 

Magnesia, .,.--..--- ,07 

1.30 
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Submitted to ultimate analysis, th^ coal was found to consist of the 
following ingredients, dried at 212°: 

Carbon, 80.619 

Hjdrogen. 5.444 

Sulphur, - .575 

Nitrogen, - - 1.457 

Oxygtn and loss, 10.305 

Ashes, 1.600 

100.000 
A remarkably pure coal, which would no doubt yield abundance of 
good gas. and is very fine for coking, containing bat a small per cent- 
age of ashes. 

CLINTON COUNTY. 

No. 222 — Soil. Labeled "Soil, Mr. Andrews', Caney Gap, Clinton 
county, Ky.; large timber — red oak, white oak, chestnut, hickory, beech, 
and poplar. Red Ferruginous Sub-soiV {Sab-carboniferous Lime- 
stone Formation^ 

Color of the dried soil of a warm grey. 

Washed with water it gave more than 51. per cent, of fine sand, 
of a dirty buff color, containing about 12. per cent, of coarser sand, 
like common bar sand. 

One thousand grains of the air-dried soil, digested in the carbonated 
water, gave up less than a grain and a half of solid extract of a brown- 
ish color, dried at 212°, which contained — 

Grains. 
Organic and volatile matters, ---...- 0,830 

Alumiaa, oxide of iron, and trace of phospbates, - - - - .168 

Lime, .073 

Magtiesta. .016 

Potash, .042 

Soda, .038 

Silica, ,070 

Carhonic acid, sulphuric acid, aad loss, ...... .244 

1,481 
The air-dried soil lost 1.96 per cent, of moisture at 400° F.; dried 
at which temperature its composition was aa follows: 
30 
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Organic and volatile matters, - - 3.970 

Alumina, 1.776 

Oxide of iron, ,. - - 2.466, 

Brown oxide of mangftncse, ._.-,-- .076 

CarLonate of lime, -076 

Magnesia, - - - - - - - - - • - .131 

Phosphoric Bcid, .090 

Potash, .086 



Sand and insoluble silicates, 90.720 

Sulpliurio acid, (not estimated,) and loss, .521 



No. 412 — LmoNiiE. Labeled "Iron Ore, ridge bettveen Wolf river and 
/Spring creejc, /ive miles west of Mbany, CUttton county, Ky.'^ 
A dense, dark colored limonite ; structure compact aad compact 
fibrous; layers incrusted with yellow ochreous ore; powder dark yel- 
lowish-brown. 

- 3.503 



- 62.03 per cent, of Iron. 



Specific gravity. 
Composition, dried at 212° F.— 
Oxide of i) 
Alumina, 

Brown oxide of mauganes 
PEosphori 
Sulphur, I 
Magnesia 
Alkalies, not e 
Silica and insoluble silicates, - S.Sfi 
Combined water, - - - !2.24 

100.18 

The ail-dried ore lost 1.20 per ceot. of moisture at 212°, F. 
A very good iron ore. 

CnnTONDBN ^ODKIY. 
No. 25 — (See forme}- report) — Coal. From Sneed''s mines, on Trade- 
water river, Crittenden county, Ky. 
This coal, of which the proximate analysis is given on pages 276 
and 276 of the former report, has recently been submitted to ultimate 
analysis, with the following results, viz: 
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ComposUion, dried at 2!2° F.-r 

Carbon, - - 78.500 

Hydrogen, ------- .-- 6,333 

Sulphur, - - 1.040 

Ashes, - 3.800 

Nitrogen, 1-344 

Oxygen and loss, - - 9.9B3 

100.000 
CUMBERLAND COUKTV. 

No. 232 — Soil. Labeled "Soil, hoitom land-, between the forks of 
Sulphur creek, Jmob Speers^ land, Oumherland county, Ky" {Sub- 
carboniferous sandstone, or Knob Formation, immediately above, over- 
lying the Devonian Black Slate.) 

Color of the dried soil very dark grey, nearly skte colored ; it con- 
tained some fragments of fermginoas sandstone, some of which were 
rounded at the angles. On careful washing with water, this soil left a 
considerable proportion of fine sand, and about 10. per cent, of coars- 
er sand, which would not pass through fine bolting cloth, which consist- 
ed of rounded particles of quartz and ferruginous sandstone. 

One thousand grains, digested in carbonated water, as previously 
described, gave up more than five grains of solid extract, of the fol- 
lowing composition, viz: 

&>-ains. 
Organic and volatile matters, -----., 1,530 

Alumina, oxides of iron and manganese, and trace of phosphates, 1 .333 

Carbonate of Ume, 1,638 

Carbonate of magnesia, --.-..... .303 

Sulphuric acid, .065 

Potash, .228 

Soda,. .045 

Klioa. .......... ^ .080 

5,122 

The air-dried soil lost 2.40 per cent, of moisture at 375° F.; and 
and was found to contain the foUovTing ingredients, viz: 
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Organic and volatile matters, , . , - ^ = - S.770 

J^kmina, --..---.--- 1.230 

Oxide of iron, .-.--.-.-- 3.140 

Ciirboniite of lirae, .336 

Magnesia, .-.....--- .438 

Brown oxide of manganese, .076 

Pliospiioi-ic acid, ■■ ■ ■ .127 

Sulphuric acid, --...---..■- .734 

Chlorine, - . - .006 

Potash, , . . . ,220 

Soda, ,029 

Sand and insoluble silicates, ....... 87.110 

Loss. .784 

100.000 
This soil is remarkable in the large proportion of soluble matter 
which it yields to water containing carbonic acid. It is of more than 
the average fertility. 

DAVIESS COUNTY, 

No. 230 — Soil. Labeled "Soil, Daviess couniy, Ky.; large grotvih 

of tobacco; native growth white oak, poplar, Mckori/, ^'c; on the 

Oivensbard' and Henderson road, X^mllesfrom Green river." {^Cucd 

measures, hid the soil mostlg from the overlying qua-ternarg.) 

Color of the dried soil, brownish-grey. By carefully washing it 

with water this soil left about 74. per cent, o^ fine sand, o[ a dirty 

buit' color, of which 24. per cent, was as coarse as bar sand, composed 

of rounded quartz grains, clear, yellow, wnd reddish. 

One thousand grains of the air-dried soil gave up, when digested in 
carbonated water for a month, about three and a half grains of brown 
solid extract, dried at 212°, which has the following composition, viz: 

Grains. 

Organic and volatile matters, 2.100 

Alumina, oxide of iron and pliospliates, . . „ , . .480 

Lime, with some oxide of manganese, - - - - - .616 

Magnesia, „ - . . .056 

Sulphuric acid, .041 

Potash, .-....,-... .067 

Soda, - .068 

Klica, .184 

3.592 
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The air-dried soil lost only 1.C2 per cent, of moisture at 305" F.; 
and dried at this temperature gave, by analysis, the following ingredi- 
ents, viz: 

Organic and volatile matters, . 3.350 

Alumina, - - . 2.028 

Oxide of iron, - 2,146 

Brown oxide of manganese, - • ■ - - - - .126 

Carbonate of lime, .176 

Magnesia, - . .253 

Phosplioiicacid, - - .088 

Sulphuric acid, not estimated. 

Potash, .090 

Soda, .053 

Silica, - - ■■ - ■ - 91.920 

100.239 
This soil, which contains so large a pi'oportion of siUcious jnaiter, and 
but a moderate quantity of organic matt&rs, potash and phosphoric add, 
supported a very luxuriant growth of tobacco, probably because so 
much of its nutritious ingredients are in the soluble condition;, as is 
proved by the large relative proportion of solid extract given by it on 
digestion in the water conlaining carbonic acid. This circumstance, 
however, while it increases its present fertility, will hasten the process 
of exha'istion, under the drain of large herbaceous crops carried off the 
ground, without any return being made to it in the form of manures. 
The rapidity with which the tobacco plant robs the soil of its rich- 
ness is explained by the fact, that ahoat one-fourth of the weight of 
the dried plant is composed of the mineral matters essential to vege- 
table growth, especially potash, lime, magnesia, soda, sulphuric acid, 
phosphoric acid, &c., as may be seen by reference to table 8, at the end 
of this report. 

No. 189 — Coal. Labeled "Wolf Hill cod, Daviess comity, Ky?^ 
A remarkably pure looking coal; deep black and glossy; with some 
fibrous coal between the layers, but no appearance of pyrites or other 
impurities, except some incrustation of sulphate of lime in the joints. 
Heated over the spirit lamp it swelled up somewhat, but did not agglu- 
tinate. Specific gravity 1.275. 

This coal, the proadmate analysis of which was given by Dr. Owen 
in his first report, page 44, was submitted to vltimate organic analysis, 
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and an examination for its proportion of sulpliur; the summary of tbo 
analysis is as follows : 

Carbon, ..--.. 77.891 

Hydrogen, ,.,..-.-.- 5.422 

Sulphur, ~ - .300 

Nitrogen, - - 1.821 

Oxygen and loss, ,_.-..--_ 12.566 

Aslies, buff grey, 2.000 

100.000 
This coal has not yet been tried as to its relative yield of Olami- 
nating gas, or bituminous oils and parafRne, but its ultimate composi- 
tion is unfavorable to the productiou of rich gas, or much oily matter. 
Coals having less oxygen and nitrogen in their composition are better 
for illuminating gas; and a larger proportion of hydrogen than that 
exhibited in this coal is found in those kinds which yield much oil on 
d^tillation. 

No. 502 — Coal. Labeled"Twmty-foi(r inch coal, on the Tripleit place, 
four miles south-east of Owenshoro', Daviess cowiip, .St/." 
A glossy, pitch-black coal, pretty firm, and seemingly pretty free 
from pyrites; a little sulphate of lime in the joints; not much fibrous 
coal between the layers. Over the spirit-lamp it softens, swells up, and 
agglutinates; burns with a smoky flame, and leaves a bright cellular 
coke. Probably a coking coal. 

Specific gravity, .-..--. 1.328 

Proximate Analysis. 
Moisture, - . - . 6.70] 
Volatile combustible matters, - 36.001 
Carbon in the coke, - - 51.30 

Ashes, (purple -grey,) ■ - 6.00 



Total volatile matters, - 42.70 
Moileraldy light colie, - 67.30 



100.00 100.00 

The composition of the ashes is as follows: 

Silica, ,.. = -„.. = . g.oo 

Alumina and oxide of iron, --..-.- 3. 10 

Lime, .27 



Loss, .30 

6.00 
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Ultimale Analysis, (dried at 212°.) 
Carbon, ,,--..... 

Hydrogen, - - 

Siilpliur, , - - 

Oxygen, iiitrog;en, and loss, . - . . . 



71.019 
5.022 
2.090 

16.0G9 



100.000 



? Nolin Ore Bank, 



EDMONSON COUNTY. 

No. 414 — LuvioNiTE. Labeled "Iron Ore, from t 
Edmonson county, Ky." 
Composed of hard, dark brown, layers enclosing softer, yellow, aad 
brownish-yellow ore. Powder of a yellow color, 
sition, dried at 212" F. — 

60.90 = 42.64 per cent, of Iron. 



Oxide of iron, 
Alumina, 
Brown oxide of m 
Lime, a trace. 
Magnesia, 
Phosphoric acid, 
Potash, 



.65 



nganese. 



Silica and insoluble silicaC 
Combined water. 



.47 



100.00 
The air-dried ore lost 1.50 percent, of moisture at 212° F. 
A very good silicious limonite. 

No. 415 — Limonite. Labeled "l7-on Ore, in the shales above the coal, 
Nolin Iron Works, Edmonson cmnty, Ky." 
A dense, dark brown ore, of an irregular cellular structure; powder 
light yellowish-brown. 
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74.70 = 52.31 per cent, of leon. 



Composition, dried at 212* F. — 
Oxide of iron, 
Alumina, 

Brown oxide of manganese. 
Phosphoric acid. - 
Magnesia, 
Lime, a trace. 

Silica and insoluble silicates, 
Alkalies, not estimated. 
Combined water, 

100.04 
The air-dried ore lost 0.80 per cent of moisture at 212° F. 
Very nearly resembling the preceding, but containing a larger per 
centage of oxide of iron, and less silica. 

No. 416 — Carbonate of Iron. Libeled "Carbonate of Iron, in the 
shale ahove the sandstone, Nolin Iron Works, Edmonson, county, 
Kentucky-'' 

A dense, very fine-grained, dark grey ore; weathered surfaces red- 
dish-brown ; powder of a grey color. 

Specific gravity, 3.507 

Composition, dried at 212° F. — 

= 37.04 per cent, of Iron. 



Carbonate of iron, - 


65.13] 


Oxide of iron, 


7.901 


Carbonate of lime. 


1.95 


Carbonate of magnesia, - 


8.45 


Carbonate of manganese. 


1.83 


Alumina, 


.95 


Phosphoric acid. 


.36 


Sulphuric acid. 


.67 


Potash, - - - - 


.57 


Soda, . . - - 


.05 


Silex and insoluble silicates. 


9.17 


Organic matter, moisture & loss 


2.89 



The air-dried ore lost 0.50 percent, of moisture at 212°. 

No. 419 — LiMONiTE. Labeled "Iron Ore, Mr. W. B. Morris' stock 
farm, Edmonson county, Ky. {Above his coed") 
A dull yellowish-brown earthy looking ore; portions of it ochreous, 
yellow; friable; adhering somewhat to tbe tongue; powder light yel- 
lowiah-brown, becoming black wheo calcined ia a covered crucible. 



,y Google 



CHEMIOAL REPORT OP GEOLOGICAL SURVEY. 



ComposHlon. dried at 213' F.— 




Oxide of iron, 


62.12 = 


Ahiniiaa, 


2.45 


Brown oside of manganese. 


.05 


Lime, a iraoe. 




MHgnesia, 


.29 


Pliospliorlcacid, - 


.43 


Sulpl.uric acid. 


.06 


Potash, 


,38 


Soda, .... 


,42 


Silex and insoluble silicates, 


20,55 


Organic matter, water, and loss 


13,25 



= 43.50 percent of L-an. 



The air-dcied ore lost 2.70 per cent, of moishire at 212°. 

This ore contains organic matter, somewbat similar to tbat ivhiuh ex- 
ists in soils, which causes it to become black when it is heated in a 
closed vessel. This organic matter can be dissolved otit of the ore by 
alkaline solutions, but was found not to contain either Qre^iic or Apo- 
creJZi'e acids. The ore ia a good rich mineral otusilicioiis character. 

No. 472 — Bitumen. {Mineral piich.) Labeled "From the Tar 
Spring, near this Nulin Iron Workn, Edmonson county, Ky." 

A dull brownish black bitumen of the consistence of pitch, contain- 
ing involved sand, and portions of vegetable remains; not elastic. 

When heated it melts, gives off combustible vapors, and le,'ives a 
cellular coke, burning with a smoky yellowish flame. It is soluble in 
ether, oil of turpentine, napthn, &c,, but insoluble in watei- and alco- 
hol. Acted on by strong nitric acid, sulphuric acid, and caustic pot- 
ash solution. 

ProTAmote Anahjsia. 

"""'>'"• ■ ■ - ■ '■™} Toulvoklilemallen, - 63.00 
Volatik combustible matters, - 6i,2U) 

Carbon in ilie coke, - - 13,70) 



Ashes and satid. 



33,3Ul 



- Fixed 1-. 



47.00 



100.00 100.00 

Doubtless containing the orduiary ingredients of petroletim. 
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ESTILL COUNTY. 

No. 503 — Copper Ore. Brovght from mar Irvine, Edill county, Kij., 
hj 0. 0. Winhiirn. 
Exterior of the lumps ochreotts, brownish-yeltow ; interior partly of 
the same character, and partly of a reddish-brown color, with diffused 
portions of yellow pyrites, and a light greenish substance, (carbonate 
of copper;) easily broken under the hammer; powder of a dirty olive 
color. 
Composition, dried at 212° F. — 

Copper, 21.13 

Sulphur, .,-.-, 9.28 

Peroxide of iron, _-.---.. 35. 6S 

Alumina, .38 

Carbonate of lime, 14.05 

Magnesia, ---------- 1 .68 

SilicioTis residue, 19 57 

101,64 
The locality of this mineral has not yet been visited by Dr. Owen, 

Should it bo found in sufficient abundance, to warrant the erection of 

proper furnaces to smelt the ore, it is rich enough to prove a profitable 

ore. 

This is believed to be the first instance of the discovery of copper 

ore in Kentucky. 

FAYETTE COUNTY, 

No. 504 — Soil. Labeled "Virgin soil from a Beech ridge, on Robert 
WicMife's farm; two and a half miles from Lexin^on, on the Mich- 
mond turnpike; much less productive than the neighboring blue lime- 
stone soil; Fayette county, Ky" 

Color of the dried soil grey-buff It contains irregular lumps of 
soft hon ore, varying in color from nearly black to dark yellow. 

One thousand grains carefully washed with water left 489. grnins of 
pure sand, of which 1 1 3. grains would not pass through fine bolting- 
cloth, and, e]iamined with the lens, was found to consist of rounded 
particles of ferruginous roineraJ, varying from yellowish-brown, to al- 
most black, mostly easily crushed in the fiugers; with a few grains of 
milky quartz. 
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One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than two and a half 
grains of dark brown extract, of which more than one half was carbon- 
ate of hrae. Its composUmt, dried at 'Zl'A°, vyaa as follows: 

Grains. 

Organic and volatile matters, ....--- 0.680 

Alumina, oxide of iron, and phosphates, . ~ . . . ,498 

Carbonate of lime, --....... 1.618 

Magnesia, ,066 

Sulphuric acid, .036 

Potash, .072 

Soda, .012 

Silica, ,199 

Oxide of manganese and loss, .--.,,- .449 

3.620 
The air-dried soil lost 4.12 per cent, of moisture at 400" F. 
Its composition, thus dried, is as follows: 

Organic and volatile matters, ....._. 4,881 

Alumina, and oxides of iron and manganese, . . - . 10.306 

Carbamate of lime, - .276 

Magnesia, .133 

Phosphoric acid, .264 

Sulphuric acid, .109 

Potash, .139 

Soda, .047 

Sand and insoluble silicates, ,--,.-. 83.834 

Loss, .021 

100.000, 
A comparison between this and the richer blue limestone soil of Fay- 
ette county can be made by turning to pages 278 and 379 of the pre- 
ceding report; and its inferiority to that will be seen to depend on its 
larger proportion of sand and silicious matters, and its smaller propor- 
tions of phosphoric acid and the alkalies, ac well as of lime and magne- 
sia, alumina and oxide of u:on. 

This soil, which in this rich region of country is called a poor soil, 
by comparison, would be considered quite a good soil in some parts of 
Kentucky.* 

'Compare thie vitli the nudysia of Jefforsan count; soil) O'Bautioa's ata*ion> 
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No. 505 — SiLicioos Rock. Labeled "Bvff siliciousi roeJc, unchrlijivg 
the beech rid(/e soil, Robert WicUiffe's farm, hvo r/nd a half miles 
from Lexinglon, ait of Lexington and Big Sandy railroad, near the 
Richmond turnpike, Fayette county, Ky." 

A dull, fine-gi'aiiiilav rock, of a clii-fcy buff color; iidbeniig sliglitly 
tx) the tongue; quite li'iable; powder grey-buff. 
Composilion, dried at 212= F — 

Silica and iiiic sand, -..-.... 87.^3 

Alumina, oxiiles ol' iron and manganese, .... 8.G5 

Carbonale of linn', only a trace. 

Carbonale of magnesia, 140 

Phosplioiic acid, .25 

Sul|>liuiic acid, ..-..---- ,22 

Potash, .27 

Soda, .14 

Water aud loss, 1 24 

100.00 
This rock, groimd-up, might make pretty good fire-bricks. 

No. 600 — &IUC10VS Si^AiB, altcmaling tt)ith the preceding h\ff-eolored 
rock, in ihe nd of the Lexivgton and Big Sandy railroad, through 
the beech ridge on Mr- RoM. Wicld^'es farvi; {same locality as Ike 
two preceding.) Fuycite county, Ky. 

A soft gvfy-buff c'ay shale, showing darker discolomtions with 
oxideis of iron and manganese; adheres strongly to tbo tongue; easily 
difcintegvdtes into clay oa exposure to theaii'; powder grey -buff color. 
Cvmposilion, dried at 212° — 

Sand and insoluble silicates, ..--... *G3.'I5 

Alumina andosido of iron and manganese, .... 10.25 

Carbonate of lime, 1.79 

Carbonate of magnesia, 2.30 

Plio?plioric acid, ,--..... .50 

Sulj,!iiiric aeid, ......... .92 

Patasli, .41 

Soda, .01 

Wattr and loss, . . ^ - . ^ .. - . .37 

100.00 

•The P3.J.'> grains of eond oniJ rnsniutd' !i7ieD/es were foimil, on nnnlyBis, to ponsist of 70 
grnliia iil' ai^ica, uud the vtmaiudui' pLiueipulIj ukniina, nidi tj'itucsof ojLlileol' liou, lluic,und 

UUgUONIl. 
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These rocks, ivliIcL form the sub-str,i(a of this remarliable beech 
ridge, in this limestone region, are very diffctent in composition from 
the prevailing rock stratum in Fayette county. 

Tho two varieties of the blue limestone, nest to be described, are 
such asaregeoeially found in this vicinity underlying the soil. 

No. 507 — Limestone, Labeled "Upper shelly layer, from Van Alcin^s 
quarry, j\ist below Lexington, on the EUchorn branch, Fayette counfy, 
Ey^'' {Blue limestone, of Loioer Siltrrian Formation.) 
A bluish-grey, coarse granular limestone, glimmering with small con- 
fused crystals of calcariousspar, and containing many fossil remains, as 
of small Enerinal stems, Atrypa, Modiola, Leptfenn, Orthis, Pleurotoraa- 
ria, &c., &e. Weathered surfaces of a dirty-ljuff color; powder very 
light yellowish -grey. 



Specific g 



■viiy, 



Composition, dried at 212° F.— 
Crirbonate of lime, 
Carbonate of magnesia, - 
Alumina, and oxides of iic 



92.73 = 52.03 Zin 



Phosplio 
Sulplmri. 



acici. 



ind insoluble silicates, 



lOU.OO 
The air-dried rock lost O.SO per cent, of moisture at 212° F. 

No. 508 — 'Limestone. Labeled "Ldmesiaiie tised for curh-stones, ^c, 
<^'e., Van A/ail's 'quarry, Fayette county, Ky." 
Underlying the preceding; in thicker layers, and of a darker color 
and finer grained than that; glimmering with calcurious spar, and con- 
taining the usual fossils of the Trenton limestone, or blue limestone of 
the Lower Silurian Formation. 
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Specific gravity, 
Composition, dried at 212= F. — 
Carbonate of lime, ■ 


- 77,ti3^ 


Carbonate of magnesia, - 
Alumina, and oxides of iron a 


- 10.00 
nd 


mangauese. 
Phosphoric acid. 
Sulphuric acid. 
Chlorine, not estimated. 


- 3,23 

.70 

- 3.12 


Potash, - - - - 


,32 


Soda, - - . . 
Silica and insoluble silicates, 


.15 
4.93 



i00.13 
The air-dried rock lost 0.20 per cent, of mois/ure, at 212° F. 

No. 509 — Sub-soil. Laleled "Red dap, tinder tlie sub-soil, eastern 
pari of Fayette county, Al/." 

Dried earth of a dirty reddish-brown color. 

One thousand grains, washed carefully with water, left 664 grains of 
reddisli-hrown sand, of which 75 grains was too coarse to pass through 
the finest bolting cloth, and was composed of rounded particles of soft 
iron ore, with a few rounded quartzose grains. 

One thou^nd grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than four grains of 
nearly white extract, dried at 212°, having the following composition: 

Grains. 
Organic and volatile matters, ..--... 0.360 

Alumina, oxides of iron and manganese, and phosphates, - - .018 

Carbonate of lime, 3.497 

Magnesia, - - . .263 






Sulpbui 

Potash, 

Soda, not estimated. 

Silica, 



.066 
.038 



Theair-driod sub-soil lost T.30 per cent, of 
tfc which temperature its composition vss,\ 



4.360 
), at 400°, dried 
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19 


206 


1 


196 




4?6 




434 




054 




308 




086 


72 


994 




054 


100 


000 



Organic and volatile matters, 

Alumina, and oxides of iron and manganese. 

Carbonate of lime, 

M"gnesia, 

Phosphoric acid, 

Sulphuric acid, ---,.- 

Potash, 

Soda, 

Sand and insoluble silicates. 



No. 510 — Sob-soil. Labeled '■'Ferruginous clay, under ike sub-soil, at 
MegowarCs quarry, iernmms of the Big 8md// railroad at Lexington, 
Fayette county, Ky." 

Dried sub-soii of a ereyish-reddish-brown, eontaioing irregular 
nodules of chert, partly decomposed and porous. 

Washed with water one thousand grains left 514 grains or reddish 
sand, of which 160 grains would not go through the finest bolting- 
cloth, and consisted mainly of rounded particles of soft dark colored 
iron ore, which could be crushed in the fiugcrs; with a quartzose 
grains. 

One thousand grains of the air-dried sub-soil, digested for' two 
months in water containing carbonic acid, gave up only a little more 
than one grain of olive-grey extract, dried at 212°; the composition of 
which was as follows : 

drains. 

Organic and volatile matters, 0.280 

Alumina, oxides of iron and manganese, and phosphates, - - .249 

Carbonate of lime, .278 

Magnesia, -046 

Sulphuric acid, .102 

Potash, - - .062 

Soda, .026 

Silica, .079 

1.112 
The air-dried sub-soil lost 6.38 per cent, of moisture at 420^ i\; 
dried at which temperature its composiUon is as follows: 
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Organic and volatile matters, 4,913 

Alumina and oxides of iron and ninnganese, - . . , 20.300 

Carboiiiite of lime, - - .il6 

Magnesia, -.-....... .034 

Phosphoric acid, - .383 

Sulpliuric acid, .082 

Potasb, .309 

Soda, - - - . - . . , 1 59 

Sand and insoluble eilicatts, ....... 73,874 

100,170 
In these two specimens of the red clay, which extensively under- 
lies the upper sub-soil in the blue grass region, we find considerable sim- 
ilarity of composition, especially in the proportions of phosphoric acid 
and alitalies, which are comparatively large. The alumina and oxide 
of iron, nearly in like quiintity in these two Fayette county specimenSj , 
is much greater in that brought from Woodford county, near Ver- 
sailles, (which see;) and in them all the proportion of carbonate of 
lime is variable. In all of them, a portion of what is stated as oTgan- 
ic and volatile matters — representing the loss of weight obsen^ed on 
tlie complete calcination at a red heat, of the well dried soil — must be 
considered only combined water. 

Although containing as much as twenty per cent, of alumina and 
oxide of iron, this red day of Fayette county allows water freely to 
pass through it, so that it does not prevent the drainage oi the soil; 
which is favored by the cavernous nature of the limestone beneath. 
Whether or not the red clay of Woodford county, which contains more 
than thirty-three per cent, of these ingredients, causes the surface wa- 
ter to stagnate, the writer is not advised; but it is probable, from its 
appearance, that it does not act injuriously in this respect. 

No. 511 — LlMESTOKE. Labeled '■'Magiiesian Limestone, upper layer five 
inches to a foot thick; not tised for hulding purposes; a bed in the 
Bird's Eye Limeslone of the Lotver Silurian Formation, Grimes^ 
Quarry, Horse Shoe Point, Grimes'' mill, ahoui one and a quarter 
miles from the Ridimond turnpike near Kmiueky river, Fayette coun- 
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A greyish-buff, fine granular rock, pretty uniform in structure, ex- 
cept for some small cavities lined with light colored ochreous matter; 
no fossils or pyrites; adhering very slightly to the tongue. 

apeoiEc gravity, - 2.716 

Composition, dried at 212° F — 

Carbonate of lime, , . 51.57 

Carbonate of magnesia, - . 29.33 

Alumina, and oxides of iron and manganese, - - - - 3.67 

Phospborio acid, .37 

Sulpliuric acid, .34 

Potasli, .......... .71 

Soda, - .82 

Silex and insoluble silicates, 11.68 

Loss, 1.71 

100.00 
The air-dried rock lost 0.10 per cent, of jmisturc, at 212° F. 

No. 512 — Limestone. Laheled '■^Building Stone, from Grimes' Qiiar' 
ry, Fayette county, Ky^'' 
Some of the layer immediately under the above described, about 
five feet thick; much used for building purposes. 

A light yellowish-grey, fine granular limestone, quite homogeneous 
in its structure, with no appearance of fo^ils or pyritous matter. Un- 
der the lens appeiirs to be made up of pure crystalline grains, aggre- 
gated together without cement; powder nearly white. 

Specific gravity, 2.703 

Composition, dried at 212° F. — 

Carbonate of lime, - - - 55 54 == 31.16 Zme. 
Carbon^tte of magnesia, - - 40.80 = 19.68 Mugneda. 
Alumina, oxide of iron, &c., - 
Suljihuric acid, . - . 
Potash, 



Silex and insoluble silicates. 



The air- 



100,69 
-dried rock lost 0.30 per cent of moisture, at 212' 
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No. 513 — Limestone. LaheUd "Portion of one of the h 
of the diy of Lexington; ongindly from Grimes' quarry; 
as above; appearance much the same as that of the precediiig; 
sUgUty to the tongue" 

Specific gravity, - - 2,6!5 

Composition, dried at 212° F. — 

Carbonate of Jime, 65.99 

Carbonate of magnesia, .,......-- 37,33 

Alumina, oxides of iron, &c., .-,,-... ,72 

Phosphoric acid, - - .23 

Sulphuric acid, -.....»..-..- .33 

Potash, .-..,. g.3S 

Soda, ■ , - - .25 

Silex and insohible silicates, ..--..- 3,33 



The ak-dried rock lost 0,10 por cent, of 'moisture, at 212° P. 
The proportion oi potash in the above specimen is remarkable. The 
portion analyzed had been broken from the old boundary stone, just 
at the surface of the soil, in order to exhibit the power of this stone 
to resist the decomposing atmospheric influencesj under the most un- 
favorable circumstances; whether the prolonged contact of the rock 
with the soil had made any change in its proportion of potash, liy in- 
terpeneti'atJon, or whether there was an error in the determination, 
would be a subject for further investigation. 

This building stone, which has recently been selected by the build- 
ing committee of the Kentucky Ciay Monument Association, for the 
material of their proposed monument, commends itself, in many re- 
spects, as one of the best matenals which could be chosen for their 
purposes. 

Its homogeneous structure and purity of composition; its cousid- 
erable proportion of magnesia, with the absence of fossils, pyrites, or 
flinty matter; are all favorable to great durability and facility of 
shaping it with the chidsel; and its light warm-grey color rs more 
pleasant to the eyes of moat pei^ons than the pure white of statuary 
marble. 

In the city of Lexington the door-steps of some of the oldest 
houses, made of this rock, exhibit very little sign of disintegration; 
and, according to the experience of architects in general; a pure hom- 
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ogeneous, magnesian limestone may be classed amongst the most du- 
rable of building rocks. 

It was of this rock that the block was sdeeted which was sent by 
the state of Kentucky to the Washington monument, at the capital of 
the United States. 

It will be seen by comparison that the composition of this stone 
is remarkably similar to that of the Dolomitic limestones of this and 
other countries. 

No. 556 — MiKEBAL Water. Water from the horedwell at the Lunatie 
Asylum, Lexington, Ky. 
The water of the large spring, formerly used at this extensive es- 
tablishment, having become contaminated by the leakage of some of 
the large sewers, an attempt was made to procure a supply of water by 
boring; and, after penetrating one hundred and six feet, of which 
eighty-six feet were through the solid blue limestone rock, abundance 
of water was obtained. It was found to be a weak saline sulphur wa- 
ter, containing sulphurdted hydrogen and carbonic acid gases, and left, 
on evaporation to dryness at the temperature of 212°, about one grain 
and sis-tenths of a grain from the one thousand grains of water, or 
more than eleven grains of saline matter to the pint. 
This saline matter was found to consist of 
Carbonate of lime; 
Carbonate of magnesia; 
Carbonate of iron, a trace; 

Chloride of sodium, (common salt,) considerable proportion; 
Sulphate of lime; 
Sulphate of magnesia; 

Silica and prolally sulphates of soda and potash, with traces of 
iodine and bromine — one or both. 

A full quantitative analysis not having been made, as yet, the pres- 
ence of these minuter ingredients cannot be positively asserted. 

This fine well has proved a great boon to this public establishment. 
It is employed for all the domestic purposes — for washing, drinking, 
cooking, &c., and since its use the medical superintendent, Prof. W. 
0. Chipley, thinks the general health of the inmates has been improv- 
ed; in particular, endemic diarrhea^ which was formerly a very frequent 
scourge, baa been alnioet entirely removed. The ftistinfluenceoil the 



,y Google 



172 CHEMlCil, REPORT OF OEOLOGtCAI, BTJRVEY. 

bowels, resulting from its free use, was eomewhat coiiatmigeTit, foUow- 
etl by some relaxation, after which their action became natural ; it is 
ohserveii i.o habitually increase the action of the kidneys. 

FRA^'KI-lN COUNTY. 

No. 514 — Limestone. Labeled "BydraidiS Uniesionc, main Benson, 
near BrigMs mill, Franklin county, Kij."" 
A pretty dense, gi'ey, fine granular rook; generally rlull, but glim- 
mering in spots with particles of calcatious spar; powder light bluish- 
grey. 

Specific gravity, ---.-.- 2.699 

Composinon, dried at SiS" F. — 

Lime, .....,--.. 50.19 

Magnesia, .-.------- .66 

Alumina and oxide of iron, 124 

Carbonic acid, ..--.-.-- 40.16 

Phosplioricacid, - - .44 

Sulphuric acid, -.-,.--.- .68 

Potash, .23 

Soda, -29 

Silex and insoluble silicates, 6.94 

100.82 

The air-dried rock lost 0.30 per cent, of moisture, at 212° F. 
This limestone does not contain enough silica, alumina, &c., to con- 
stitute it a good ivater-lime. 

No. 515 — Limestone. Labeled "Near Bridgeport, Franklin county, 
Kll." 
A fine gr lined dark bluieh-grey rock. "Weathered surfaces brownish- 
bufT; no fossils, except what might be the cast of a small/wcoiW body, and 
certain other similar appearances of small stems traversing the i"ock, 
and of a dirty-buff color, very apparent on the generally dark-grey 
surface; powder light grey. 

Specific gravity, ,...=,-, 2,700 

CQpipo&itiun, dried at 212" F, — . 

Carbonate of lime, ,-..-..- 76.75 

Carbonate of magnesia, .19 

Alumina, oxides of iron, t&c, 2.25 

Phosphoric acid, -.-..,- - - - .09 

9Hlpliu^i(}.„a<j^, ■.,-:-----. -. .§,6 
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SilM and insoluble silicates, ..„-., 18,86 

Loss, - , . . .09 

100,00 
The air-dried rock lost 0,20 per cent, of moisiiire, at 212° F. 
The proportion of silex in this limestone ^ sufticienfc to constitute 
it a water-lime, provided it is in such a state of aggregation as to unite 
readily with the lime, which can be ascertained by a practical trial. 

No. 51C — Limestone. Labeled "£!ncrmiial Vmestonefrom near Brid^e- 
pori, Franklin coimft/, A'^." 
On the recent fracture this rock appears t* be m:ide up of coar,se 
confused crystalline gi-ains of cfllcarious spar, colored dark grey and 
brownish by fen'uginous admixture; but on the weathered surlaces, 
which are of a dirty buff color, innumerable joints and portions of 
small encrinal stems appear. 

65 ;= SI, 99 per cent, of Lime. 



,posUion, dried at 212° F.~ 




Carbonate of lime, - 


- 92.e 


Carbonate of magnesia, - 


- l.l 


Alumina, oxide of iron, &c.. 


\A 


Phosphoric acid, - 


.( 


Sulphuric acid. 


- \A 


Potash, 




Soda, - . - , 





Silica and insoluble silicates, - 3.68 
100.85 
The air-dried rock lost 0.20 per cent, of moisture, at 212° F. 

No. 517 — Soil. Labeled "Virgin upland soil, from the waters of 

Benson ereek, near Hardimville, Franklin county, Ky., farm of 

John J. tfalian." 

Color of the dried soil dark, dirty buff-grey. 

One thoysmd grains washed with water left 677 grains oi fine sand, 
of which about 90. grains was too coarse to pass through the finest 
bplting cloth; this consisted ma^,aly of rounded particles of soft iron 
oi'e, with a few qu^rtzose grains. 

This soil was found to be mixed with fragments of charcoal, wbicb 
increased its apparent amouat of organic and volaiik n 
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One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than three grains and 
a half of dark hrown extract, dried at 212°, which was composed of 

Grains. 
Organic and volatile matters, .,,_>_. 1.430 

Alumina, oxides of iron and manganese, and phosphates, - - .758 

Carbonate of lime, -.-....-._ ,917 

Magnesia, - , . ,056 

Sulphuric acid, -.-..-..,.- .037 

Potash, -..-..,....... .096 

Soda, .,.--...„.. .047 

Silica, .339 



Dried at 400° the ah'-dried soil Sost 5.18 per cent, of moisture; 

dried at which temperature its composition was found to be as follows: 

Organic and volatile matters, 9.133 

Alumina, and aside of iron and manganese, - . . - 8.100 

Carbonate of lime, . - . .316 

Carbonate of magnesia, - - - - - - - - '.517 

Phosphoric acid, .243 

Sulphuric acid, .ogg 

Potash ,- - - - . . - . . . - .173 

Soda, .049 

Sand and insoluble silicates, 80.754 

Loss, .-.,-. .047 

100.000 

No. SlS^SoiL. Leaded ^^ Same hind of soil and groivtli as the preeeding; 
has been twelve years in cultivation, in cot-n and oats chiefly. Wat&rs 
of Benson creek, near Hardinsville, farm of John J. Jvlian, Frank- 
lin county, Ky" 

Dried soil a little lighter colored than the preceding. 
One thousand grains washed with water left 705 grains of fine grey- 
ish sand of which only a,boufc 30 gmns was too coarse to pass through 
fine bolting cloth ; consisting mainly of rounded and angular fragments 
of ferruginous and qnaitzose minemls. 

One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than two grains and 
a half of yeH&wisli-brown extract, dried at 212°, of the following oom- 
poation: 
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Grains. 

Organic and volatile matters, 0,570 

Alumina, oxide of iron, and pLosphates, . . - . . ,277 

Brown oxide of manganese, .333 

Carbonate of lime, --------- .857 

Magnesia, .100 

Sulphuric acid, .295 

Potash, .050 

Soda, .031 

Klica, .119 

2.637 
Drieii at 370° this soil lost 1.98 per cent, of moisture, and its com- 
position was found to be as follows: 

Organic and volatile matters, ,._-.-- 3.790 

Alumina and oxides of iron and manganese, , - - . 4.589 

Carbonate of lime, ....--.-- .]96 

Magnesia, .066 

Phospborio acid, .151 

Sulphuric acid, .054 

Potash, .135 

Soda, .026 

Sand and insoluble silicates, 90.734 

Loss, - - .259 

100.000 

The proportions of all the essential elements of this soil are smaller 
than in the preceding virgin soil of the same locality. 

No. 518 {A) — Soil. Same kind of soil and growth as the preceding; 
from a field that has been from forty to ffty years in odlivaUon; wa- 
ters of Benson, Franklin county, mar Bardinsville, farm of Mr. 
John J. thiMan. 

Dried soil of a grey-buff color. 

One thouBand grains of tlie aic-driecl soil, washed carefully with 
water, left 720 grains oi fne sand, of which 21.70 grains would not 
pass through fine bolting-cloth. This latter portion consisted, princi- 
pally, of small rounded ferruginous particles. 

One thousand grains of the air-dried soil, digested in the usual man- 
ner, for a month, in water containing carbonic acid, gave up more 
than two and a third grains of brownish extract, dried at 212° which 
exhibited the following composition, viz: 
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Gi'ains. 

Organic and volatile matters, .-.--.. 0.470 

Alumina, oxides of iron and manganese, and pliospliates, - - .287 

Carbonate of lime, „ . . . ,913 

Miigiiesia, .--.» = ----- .091 

Sulpliuiic acid, .--------• .081 

Polasli, ...-...■-.- .086 

Sodrt, ., = .-...... ,017 

Silica, ,,-..-.. = .. .200 



2.366 
Dried at tbe temperature of 400'' the air-diied soil lost 2.525 per 
cent, of moisture. Its composition, thus dried, is as follows: 

Organic and volatile matters, 4,206 

Alumina, 2.120 

Oxide of iron, - - - - - 2.915 

Carbonate of lime, .173 

M.,gnesia, .2315 

Brown oxide of manganese, - -.....- .004 

Sulpliuriu acid, .--.------ .043 

Phosphoric acid, .--=...... ,128 

Poiasli, ..-.-. = ..-. .130 

Soda, .051 

Saud and insoluble silicates, ....... 90.170 

1.173 
By comparison with the preceding soil, it will he seen that the soil 
of this field, which has beeti from i'orty to fifty years in cuitivatioa, 
contains a smaller relative proportion of phosphoric and sulphuric acids, 
of potash, and of carbonate of lime, than the virgin soil, or the soil 
from the field which has heen but twelve years in cultivation ; and that 
it yielded a smaller quantity of nutritious extract to the carbonated 
water than those soils. 

No. 518 {B) — Soil. Labded "Sub-soil from a fidd on John J. 
Jidlan^s farm, waters of Benson, Franklin count?/, K^f." 

Dried soil of a dark grey-buff color. 

One thousand grains of this sub-soil gave, on washing with water, 
630.7 grains of fine sand, of which all but 18 grains passed through 
fine bolting-cloth. This latter portion consisted of round particles, of 
a ferruginous mineral, with a few qnartzose grains. 
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One thousand grains of the air-dried soil, digested for a month in 
the carbonated water, gave ap lees than a grain of nearly white ex- 
tract, dried at 212°, coniposed as follows, yIz: 

Grain. 

Organic and volatile matters, - - 0.217 

Alumina, oxides of iron and manganese, and phosphates, - - .063 

Carbonate of lime, .---.-... ,181 

Magnesia, - - .030 

Sulphuric acid, ,034 

Poiash, - .046 

Soda, .033 

Silica, .200 

Loss, .006 

0.830 

The air-dried soil lost 3.30 per cent, of moisture at 400". Its com- 
position is as follows: 

Organic and volatile matters, 3.1~9 

Alumina, 4.470 

Oxide of iron, 4.825 

Carbonate of lime, ,0B2 

Magnesia, .312 

Brown oxide of manganese, .-...., .005 

Sulphuric add, .03,3 

Phosphoric acid, ......... .us 

Potash, .202 

Soda, .002 

Sand and insoluble silicates, ..-.-.. 86.380 



100.000 
GKEENUP COUNTY. 

No. 307 — LiMoNiTE. "Hydrated oxide of iron, in the form of pot ore, 
assodaied zvith the limestone ore, Bellefonte Furnace, Greenup county, 
Kentucky" 
A concretionary mass of limoaite, with a large irregular cavity 

lined with an almost black layer; exterior surface, and between the 

layers, soft and brown; powder brownish-yellow; when calcined, of a 

handsome apanish-browu color. 
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Composition, dried at 212" F, — 

Oxide of iron, - - - 80.30 = 56,23 per cent, of Iro: 

Alumina, not estimated. 

Brown oxide of manganese, - .35 

Magnesia, 

Potash, 

Plioaplioric acid. 

Silica and insoluble silicates, 

Combined water, 

100,67 

The air-dned oie lo-st 1 00 per cent of moistm e at 212° F. 

A puie hmomfp, coutainin^ only traces of June and alumina, and 
not Bufhuent silit-ious matter to foim tmdti enough m the furnace to 
protect the reduced iron iiom the action of the oxygen of the blast. 
It can be '-melted successfully bj admixtuie with pooler ores and lime- 
stone. 

No. 481 — Limestone. LaleUd '■'Limestone used as a Jha at ih Buf- 
falo Furnace; lies near the level of the Clay creek hranOi of Little 

Sandy river, Greenup county, Ky" 

A compact, fine granular, greenish-grey limestone; uniform in tex- 
ture and appearance. 

Specific gravity, 2.691 

(jonvposilion, dried at 212° F. — 

Carbonate of lime, 73.90 

Carbonate of magnesia, 2.08 

Alumina and oxide of irofi, 1.19 

Phospboric acid, --------- .46 

Potash, .27 

Soda, .05 

Silex and insoluble silicates, 21.67 

Loss, - - , .38 

100,00 

Xhe air-dried rock lost 0,20 per cent, of moisture at 212° F. 

No. 482 — Carbonate of Iron. Labeled ''Centre part of ike Kidney 
Ore, wUch lies over the main hhck ore, tops of hills, with impure 
(bastard) Umestom. und^r it, Bufah Furnace, Greemip cmniy, 
Kentucky." 
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ned ; of which the exte- 

ng in coticeiitrio layers; 

ng, OH its exterior, into 

up the outside of the 



Portion of a nodular mass; dull, fine-gn 
rior portion is of a dark brown cotor, 
the central part is of a dark grey color, 
the yellowish and brown layers, which 
mass. (The analysis of the eiderior portion was given in the previ- 
ous report.) Powder of the interior grey part of a yellowish-grey 
color. 

Composition, dried at 212° F. — 
Carbonate of iron, - 
Oxide of iron. 
Alumina, 
Piiosphoric acid, 

Carbonate of lime, - = . 2.45 
Carbonate of magnesia, - - S.S2 
Carbonate of manganese, - 1,46 

Potash, - - - - 
Soda, - - - - 
Silex and insoluble silicates, 



3.70 per cent, of Iron. 



100.00 
The air-dried ore lost 0.50 per cent, of www'sfcre, at 212°. 

TJo. 474 — LiMONrrE. Lahehd "Clay Iron Stone, Giger's Hill, Cai- 
Uttshurg, Greenup county, Ky." 
Portion of a concretionary mass, irregular in form, with a cavity in 
the interior, an<i some concentric layers around it; compact; adhering 
slightly to the tongue; of a dirty reddish-brown color; powder brown- 
ish-ochreous. 

Ctmpoiition, dried at 212° F,- 
Oxide of iron, 
Alumina, 



Carbonate of lime, 



68.30 •= 47.83 per cent, of tro 



,64 



Soda, . 
Silex and insoluble silicates, 
Combined water, 
Pliosplioric acid and loss. 



The air-dried ore lost 1.60 per cent, of moisture', at 212°. 
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No. 476 — Impuhe CARBnNA7E OF Ihon. Lobdeil "Fernig'miis lime- 
slone under ike limestone ore, Greenup county, Ky. {Mow much 
iron and Ume'^)" 

A fine granular rock, of a dull aspect; eontainiiig Pliiail spangles of 
mica; not adhering to the tongue. Interior of a dark olive-grey col- 
or; exterior, to the depth of more than half an inch, doll reddish- 
brown, shading into dirty yellowish-brow a on the outside suilace; 
powder (of an average portion,) of a grey-buff color. 

Specific gravity, --,-... 3.155 
Compvs'Hon, Jn«l at 212° F. — 

Crbou^te of iron, - - - 28,0n _ ^^^^ ^^^^^ ^^ ^^.^^^ 

Oxide of iron, - - - I4 42[ 

Cavbotiate of lime, - - 29 37 

Carbonate of magnesia, - - 6.57 

Carbonate of man^'aneae, • , ! 8 

Alumina. - - - - 1,38 

Pliosplioric acid, - - - .29 

Poiash, .42 



Silex and insoluble silicates, - 19,98 
Orjjanic matterB and loss, - ,05 

lUO.OO 

The air-dried rock lo.st 0.60 percent, of moisli'Te at 212° F. 

Although this mineral contains rather too small a proportion of iron 
to be considered a good ore of that metal, it yet will answer a profitable 
purpose when it is mixed, in proper proportion, with some of those 
iimonites of Greenup county which are refractory in the fnrnnee, m 
consequence of their very large per eentage of oside of iron. The 
considerable proportion of lime and m 'gnesii, eontiiined in this rock, 
renders it an appropriate fluxing material for those very rich iron ores 
ivhich are of a silicious character. 

No. 476 — LiMOKiTE. Labeled ''Limestone ore, over the limestoney 
Pennsylvania Furnace, Greenup comity, Ey." 
Exterior of the ore of a dirty yellowish-grey color. On one edge 
the fracture presented a compact layer of dark brown limonite, which 
gradually passes into a granular mass, composed of small brownish-red 
grains, cemented by a whitish and yellowith matter, of which mixture 
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the ore is priocifially Gomposed, giving it a fine ooUlic apfieavaticc; 
powrfer iight brownish-red. 



Composition, dried at 212° F.— 




Oxide of iron, 


72.80 = 50.93 per cent, of /, 


Alumina, 


2.S7 


Btoivii oxide of manganese. 


.46 


Carbonate of lime. 


.IB 


Magnesia, - 


1.19 


PoLash, 


.48 


Sod>,, , . - - 


.02 


SilfX and insoluble silicates. 


10.67 


Combined wat«r, 


11.20 


Loss, , . . ~ 


.94 



The air-dried ore lost 2.70 per cent, of moisture at 212° F. 

No. 31G — LiMoNiTE. Labeled ^'■Kidney ore, above the block ore and 
wider the main limestone, Pennsfjlvania Furnace, Greenup county, 



A darl!, purplish-brown, limonite; compact; adhering slightly to 
the tongue; containing minute spangles of mica; some of the Bssures 
coated with glimmering dc-rk colored, minute crystals; powder of a 
spauish-brown color. 

Composition, dried at 212° F. — 
Osiile of iron. 



Brown oxide of rr 
Pbosphoric acid, 



Potash, .... 
Soda, .... 
Silex and insoluble silicates. 
Combined water. 



76 90 = 53,85 per cent, of Ifo 



The aii'-dried ore lost 0.50 percent, of nmsiure at 212° F. 

No. 317 — LxMONiTE. Labeled "Block ore, below the hearth-stove, aver- 
age seven to eight indies, Pennsylvania Furnace, Greenup county. 
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A dense, compact, limonite of a dark purple-brown color; 
ing some cavities lined with ocbreous ore; adhering slightly to the 
tongue ; powder of a brownish-red color. 

Specific gravity, -..-,... 3.292 
Composition, dried at 212° F. — 

Oiide of iron, - - - 68.20 = 47.76 per cent, of Iron. 

Alumina, 

Brown oxide of manganese 

Phosphoric acid, 

Lime, a trace. 

Magnesia, - - - - 1.02 

Silex and insoluble silicates, - 17.17 

Combined water, - - - fi,ii7 

Alkalies, not estimated, & loss, .82 

100.00 

The air-dried ore lost 2,20 per cent, of moisture, at 212" F. 

No. 318 — Limonite. Labeled '^Limestone ore, incncsted with ochreous 
oxide of iron, Pemisylvatiia Furnace, Gremuf comity, Ky." 
A friable and porous ore, composed of irregular portions of dark 
brown hsematite, imbedded ia yellowish, (ochreous) soft matter, of dif- 
ferent shades of color; powder brownish-yellow. 
Composition, dried at 212° F. — 

Oxide of iron, - - 61.10 = 42.78 per cent of /raw. 



Alumina, - - - - .85 

Carhonate of lime, - - - .45 

Magnesia, - - - - 1.09 

Brown oxide of manganese, - .95 
Phosphoric acid, a tiace. 

Potash, - ■ ... .38 

Soda, ... - - .10 

Silica and insoluble silicates, - 23.85 

Combined water, - - - 11.67 

100.44 
The air-dried ore lost 1.50 per cent, of moislure,at 212° F. 

No. 477 — Limestone. Labeled ''Limestone, under ike limestone ore, 
used (M ajlu^, Pennsyhama Furnace, Greenup county, Ky" 
A dark grey, fine grained, compact limestone. 



,y Google 



CUEMICAL REPORT OF GEOLOOICAL SUEVEI. 183 

Composition, dried at 212° F. — 

Carbonate of lime, 91-47 

Carbonate of magnesia, 2.75 

Oxide of iron, - . . i,82 

Brown oxide of manganese, .05 

Alumina, - -48 

Potasli, .13 

Soda, .10 

Silex and insoluble silicates, -...-. 3.33 

100.18 

The air-dried rock lost 0.50 per cent, of moisture, at 212° F. 

No. 478 — LiMONiTE. Labeled "Lower kidney ore, over the one foot 
sandstone, Raccoon ore banks, Greenup counttf, 5y," 
A dense dark-colored ore; reddish and purplish brown; with irreg- 
ular cavities, and portions of soft yellowish and red ochreous mineral. 

Specific gravity, 3.083 

Composition, dried at 212° F. — 

Oxide of iron, - - - 58.30 = 40.82 per cent, of icon. 

Alumina, - - - - 1.06 

Brown oxide of m.anganese, - .65 

Phosphoric acid, - - - 1.25 

Carbonate of lime, - - .15 



Potash, . , - - ,40 

Soda, 08 

Silex and insoluble silicates, - 29.77 
Combined water, - - - 8.31 

100.73 

The air-diied ore lost 1.30 per cent, of moisture, at 212 Y. 

No. 289 — LiMONiTE. Labeled "Lower six inch black ore, Maccoon Fur- 
nace> Greenup county, £^y." 
A dull looking mineral, in irregular hard layers of a dark brown 
color, coated and separated by soft dirty ochreous ore; powder dull 
yellow ochre color. 
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Oxidn of iron, 


- 24 70 


Aiumina, 


3.75 


Brown oxi^e of manganese 


.OS 


Phosphurie acid, a trace. 




Miignesia, 


.67 


Potash, - - - - 


.32 


Soda, - - . - 


.01 


Sil« and insoluble silioates. 


. 64.42 


Combined water, - 


- 6,66 


Loss. . . .. . 


.42 



= 17.29 per cent, of Iiv: 



100.00 
The air-dried mineral lost 1.20 per cent, of moisture, at 212° F. 
Eather too poor in iron to be valuable, except for mixture with yeiy 
rich calcarious ores, to produce cinder. 



No. 309 — liiMONiTE. Labeled '^Ifain Kidney Ore, ahove ihe UmR- 
stone ore, Greenup Furnace, Greenup county, Ky." 
A dull looking ore; dirty ochveous on the exterior; dull reddish 
and yellowish-brown in the interior; apparently a portion of a noduJar 
mass; scarcely adhering to the tongue; powder dirty ochreons. 



Specific gravity, - 




2.770 


Componilion, dried at 212" F. — 






Oxide of iron, 


41.40 = 


26.99 per cent, of Iron 


Alumina, 


3,38 




Brown oxide of manganese. 


.75 




Phosphoric acid, - 


,S4 




Carbonate of lime, - 


1.15 




Magnesia, - 


1,50 




Potash, 


.23 




Soda, . - - - 


.01 




Siliea and insoluble silicates, 


41.47 




Combined water, - 


10.54 





100.95 
The aJr-dried ore lost 2,30 per cent, of moisture, at 212°. 
Rather a poor ore, containing a large proportion of bQcx, which 
may be made profitable in judicious mixture with other ores. 
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No. 479 — Carbonate op Iron. Labeled "Carhonate of Iron, lowest 
led, middle part^ Greenup Furnace, Greenup county, Ky." 
Exterior oHve-yeJlow; friable; soiling the fingera; interior dull 
dark grey, of fine granular, dense structure; powder light grey. 

Speeifio gravity, 3.497 

Cmnposition, dried at 212° F.— 

Carbonate of iron, - 

Oxide of iron, 

Carbonate of lime, ■ 

Carbonate of magnesia, - 

Carbonate of manganese, 

Aiuraijia, 

Phosphoric acid, 

Poliish, - - - - 



Silex and insoluble ailiciites. 



13.73 



100,25 
The air-dried ore lost 0.50 per cent, of moisture at 212° F. 
A valuable ore, which contains within itself nearly enough, or per- 
haps quite enough, fluxing materials to form its own cinder. 

No. 312 — Carbonate of Iron. Labeled "Carbonate of Iron, loivest 
ore obtained at Greenup ore banks, Greenup county. Ay." 
A dill), dark brown, fine granular mineml, with a few minute scales 
of mica; exterior dirty ochreous; powder dirty oitinge-brown. 
Compoution, dried at 2i2'> F. — 
Carbonate of iron. 



Oxide of iron. 


- 14,14! 


Carbonate of lime, - 


- 1.26 


Carbonate of magnesia, - 


. 5.28 


Carbonate of manganese. 


- 2.04 


Alumina, 


- 1.05 


Phospboiic acid. 


.99 


Potash, - - , - 


.61 


Soda, .... 


.01 


Organic matters. 


.80 


Silex and insoluble silicates. 


- 16.15 


Water and loss. 


.76 



100.00 
The air-dried ore lost 0.50 per cent, of moisture at 212° F. 
This ore nearly resembles the preceding in composition. 
24 
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No. 311 — Carbonate of Iron. Labeled ^'■Carbonate of Iron, lotvest 
led of ore, lower part of the bed, Greenup Furnace, Gremup 
coimti/, -S^-" 

A davk-grey, fine gvandar ore; powder yellowish-grey. 
Composition, dried at212° F, — 



CarbonaLe of iron, - 
Oxide of iron, 


- 60- '^n 32.57 pe 

- 5 Ssf 


cent, of Ii 


Cai'bonale of lime, - 


. S.15 




Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, 


- 6.52 
,G3 
,41 




Pho,"pboric acid, a trp.ce. 
Potash, 


.34 




Soda, .... 
Silex and insoluble silicates. 


.29 
- 21. B2 




Water and loss, - 


.00 





100.00 
The air-dried ore lost 0.40 per cent, of moisture, at 212°. 
Rather less rich than the two preceding ores, but yet a valuable ore 
of the Bame general ehaiwjter. 

No. 330 — Iron Furnace Slag. Labeled "Pea-green cinder, Biiena 
Vista Furnace, Greenup county, Ky" 
A greyish-green, blebby cinder, containing small nodules of cast 
iron, with iron rust on the weathered surfaces. Before the blow-pipe 
it melts, without intumescence, into a clear light bottle-green glass. 



S8.00 Containing of osygen. 



Lime, . , - . 

Magnesia, - 

Protoxide o'f iron, - 

Protoxide of manganese. 

Potash, 

Soda, - . . . 



20.50 
12.06 
2.19 
3.51 
1.21 
2.12 
.55 



140 



15.551 



100.14 

The oxygen in the bases to that in the silica is as . - 1 : 1.78 

Contains a little more silica, and a little less lime and magnesia, than 

slag No. 47, from the sanre furnace, (see former report, page 290.) 

This contains, also, more protoxide of iron and manganese. From 

the involved little nodules of iron it is inferred that this was of rath- 
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65" more pasty consistence than that. In this, as well as in No. 47, 
the bases, especially the alumina, are a little in excess of the propor- 
tion to produce the most fasible cinder. 

No. 293 — LiMosiTE. Labeled "Kidney ore, with sulphate of Erne, 
Birk ore hank, overlaid hy sandstone, Laurel Furnace, Greenup 
county, Ky." 
A dense, dark colored limonite, with many Bssures coated with sul' 



ptate of lime; powder 
Specific gravity, 

dried at 21 
Oxide of iron, 
Alumina, 

Brown oxide of mai 
Phosphoric acid, 



iHgnes 



acid. 



of a dnll spanish-brown color. 



77.50 = 54.25 percent, of Iron. 
1,23 
1,03 



Silica and insoluble silicates, 
Combined water, 



1,56 = .63 Sulphm 



The air-dried ore lost 3.40 per cent, of moisture, at 212". 

The gypsum and sulphate of lime contained in the fissures of this 
ore ia very likely to contaminate the product with sulphur, to a great- 
er or !( 



No. 433 — Limestone. Labeled "Limestone u^cd at a flin at Laurd 
Furnace, from Tygerfs creek, Gieenup coimtij, Ky" 
A compact, light grey limestone; sparklmg with small ciystals of 
calcarious spar. 

Specific gravity, ....... 2,699 

Gompoaition, dried at 212° F. — 
Carbonate of 5ime, - 
Carbonate of magnesia, • - .74 
Alumina, oxide of iron ,and 

phosphates, = - . .63 

Potash, - . = . - .28 

Soda, .08 

S!ex and insoluble silicates, - 1.27 



97.90 = 54,93 per cent, of Linn. 
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The air-dried roek lost 0.30 per cent, of moisiure, at 212'' F. 

No. 432 — yEEBUQisousLiMEBTOKE. Lahded " Fsrrugiuous Limestone, 
under the limestone ore, near the tops of the hills, waters of Old-loivn 
creek. Laurel Furnace, Greemip cmnty, Kp." 
A dark grey, fine granular roek ; portions dnll brownish and green- 
ish; exterior surface ochreoas; not adhering to the tongue; powder 
of a light grey color. 

Specific gravity. 2.731 

Composition, dried at 2!2° F. — 

22.191 
5.49S 
60,33 
1.63 



Carbonate of iroi 
Oxide of iron, 
Carbonate of lime, - 
Carbonate of magnes 
Carbonate of mangai 
Alumina, 
Pliospboric acid, 
Sulphur. 
Potash, - - - 



= l!,8a per cent, of Itffi 



.77 



Silex and insoluble silicates, 

100.12 
The air-dried rocklost 0.30 per cent, of moisture, at 212°. 
If it were not for the phosphoric acid and the sulphur present in this 
limestone, it might advantageously replace the preceding limestone as 
a flux in the high furnace. It is more fusible and contains a consider- 
able per centage of iron. 

No. 294— Mixed Caebokate and Oxidi^ of Iros. Labeled ^^Baker 
Bank Kidney Ore, near top of hills, Old-town creek, Laurel Furnace, 
Greenup county, KyP 

Nodule ia the interior of the masB dark grey carbonate of iron ; 
scarcely adhering to the tongue; exterior irregular layers yellowish- 
brown and dark reddish-brown ; adhering to the tongue ; powder of 
the mixed specimen, dirty brownish -yellow. 
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Composition of the mixed mass, d 
Carbonate of iron, - 
Oxide of iron, 
Carbonate of lime, - 
Carbonate of magnesia, • 
Carbonate of manganese, 
Alumina, 
Phosplioric acid, 
Sulphur, 
Potash, 

Soda, ... - 

Sil(ix and insoluble silicates. 

Bituminous matt«f, water, 

loss. - - . - 



ied at 21 
54. 42; 



t = 47.61 per cent, of Iron, 



100.00 

The air-dried ore lost O.GO per cent, of moisture at 212°. 

This ore is as rich as is desirable for profitable smelting, requiring 
the addition of lime, and probably of some more silicious ore, to pro= 
duce a proper amount of cinder. 

No, 431— LiMONiTG. Laheled '■^ Ore, ■partly roasted, from Laurel Fuv 
nace ore ianhs, Greenup county, Ky.''' {What is the ivhite mm' 
eral?) 

A dark reddish-brown mineral, incrusted on the exterior and in the 
fissures with a whitish substance, which appears to be principally car- 
bonate of lime ; adhering strongly to the tongue; powder of choeolate- 
browa color ; contains no protoxide of iron. 
Composition, dried at 222° F, — 

i,60 = 62.17 per cent, of Iron. 



Oxide of iron, 

Alumina, 

Brown oxide of ma 

Carbonate of lime. 

Magnesia, 

Phosphoric acid, 

Sulphur, 

Potash, - 

Soda, - 

Combined water, 

Siles and insoluble silicates, 



2.43 



The aiiHliied ore lost 1.70 per cent, cff mmiwre at 212'^. 
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No. 430 — LiMoNiTE. Labeled "Lotver bed of ore used ai Laurel Fur- 
nace, Greenup county, Ky." 
A concretionary limonite, with irregular cavities, varying, in layers, 
from dark-brown and compact to yellow and reddish soft mineiui ; 
powder of a dirty yellowish ochre color. 
Composition, dried at 212° F. — 

Oxide of iron, - - - 38.38 = 26.87 per cent, of Iron. 

Alumina, . . - 

Brown oxide of raangaiies 

Pliospliorio acid, 



Lime, a trace. 

Magnesia, 

Potash, 

Soda, - 

Si lex and insoluble 

Combined water, 



The air-dried ore lost 1.50 per cent, of moisture at 212°. 

The only drawback to the use of this highly silicious ore is in the 
considerable amount of phosphoric acid which it contains — rather more 
than one per cent. — which, if it passed mainly into the iron in smeltiug, 
as it generally does, unless an excess of lime is used in the flux, would 
contaminate it with nearly 1.76 per cent, of phosphoras, an ingredi- 
ent which is always injurious to the strength of the iron, even in as 
small proportion as the half of one per cent. 

Were it not for the phosphoric acid contained in it, this highly sili- 
cioua ore might be very advantageously used in mixture with the richer 
ores of Laurel Furnace ; but when pure and very tough iron is requir- 
ed such ores as this must be avoided, although the metal which they 
yield is yet applicable to many common uses. 



No. 290 — Limonite. (^Romted.) Labeled "Kidnet/ ore, . 

prismatic siructure only after thorough roasting, Laurel Furnace, 

Greenup county, Ky." 

Powder dull brownish-red color; structure somewhat like that of 
starch; in irregular curved prisms; color chocolate=brown; adhering 
strongly to the tongue. 



,y Google 



CHEMICAL REPORT OF GEOLOGICAL SUEVEV. 



Composilion, dried at 212'' F. — 






Oxide of iroQ, 


BO-03 = 


56.02per cent, of 7j 


Alumina, 


1.44 




Brown oxide of manganese. 


2.03 




Phosphoric acid, - 


.66 




Lime, ... - 


.64 




M.gned., - - - 


2.B7 




Potash, - - - - 


.25 




Soda. .... 


.16 




Si! ex and insoluble silicates. 


- 9,93 




Combined water, - 


2.01 





100.02 
The air-dried ore iost 0.80 per cent, of moisture at 212° F. 
No sulphur was present in this specimen of roasted ore. 

No. 291 — LiMoNiTE. "Labeled "Main Block Ore, near tops of hillSf 
Old'totvn creek, Laurel Furnace, Greenup county, Ky." 
A dark, reddish-brown ore, nearly black in parts; adheres slightly 
to the tongue; powder hrownish-red. 



Specific gravity. 
Composition, dried at ^12° 
Oxide of iron. 
Alumina, 


F.— 


- 73,90 = 

- I.7I 


3.018 
61.76 per cent, of/) 


Brown oxide of ma 
Phosphoric acid. 
Sulphur, 
Lime, a trace. 


" 




- 1.13 
.62 
.09 




Magnesia, 
Potash, 






.39 
.19 




Soda, - 

Silex and insolubl 


silicates, 


,05 
■ 10.43 




Combined water. 






- 11.51 





The air-dried ore lost 1.90 per cent, of moisture at 212°. 

No. 292 — Labeled "Kidney Ore, over the Ferruginous Limestone in the 
hills, Old-town creek, Laurel Furnace, Greenup county, Ky" 
Color yellowish, reddish, and reddish-brown; containing nodules, ir- 
regular cavitJea, and layers of different degrees of hardness; adhering 
to the tongue; powder of a dull red color, or spaaish-brown color. 
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SpeciBc gravity, - 




Composition, dried at 212° F.— 




Oxide of iron. 


81.40 


Alumina, 


.77 


Brown oxide of manganese. 


1.63 


Phosphoric aoid, - 


.24 


Sulphnr, 


.07 


Lime, a trace. 




Magnesia, 


.35 


Potash, - - - - 


.S6 


Soda, - 


.22 


Silex and insoluble silicates, 


8.33 


Oomhined water, - 


6.72 


Loss, . - - - 


,01 



= 67.perceat. a? Iro: 



100.00 

The air-dried ore lost 1.90 per cent, of moisture at 212°. 

This appears to be the purest ore used at Laurel Furnace. It con- 
tains rather too small a proportion of the materials for the formation of 
cinder to be profitabiy smelted with lime alone. The addition of the 
ferruginous iimeatonej No. 432, would exactlj' supply this desidera- 
tum; but would, also, render the iron less pure, inconsequence of 
the phosphorus and sulphur which it contains. The use of as large 
an excess oF Ume as can be worked, without making the cinder too 
pastey, is the best means of obviating this disadvantage. 



No. 435 — ^PiQ-iRoN. Labeled ''Medium tesdured Piff-ira. 
frequently at Laurel Furnace when pmrdee-form slag is formed, 
Greenup county, Ky. {Does it contain much sulphur?") 
A moderately fine-grained, grey, pig-iron, with biilliant grains; it 
flattens somewhat under the hammer, but ^soon crushes to powder; 
yields easily to the file. 

Specific gravity, 7.009 

Composition — 

Iron, -..-.- 90.00 

}■ Total carhon, 2.67 per cent. 
4.28 



Graphite, 
Combined ci 
Silicim, - 



Aluminium, 

Calcium, 

Magnesium, 
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Potassium, 
Sodium, 
Phosphorus, 
Sulphur. 

Loss, 



lOO.CO 
No. 434 — Pig-iron. Labeled "Sofl, but mi very strong tough pig-iron, 
produced at Laurel Furnace when making chiepj dark purple slag, 
Greenup county, KyT {Does it contain much sidphvr?) 
Somewhat coarsei'-grained, and a little lighter colored, than the preced- 
ing (No. 435;) breaks and crushes to powder quite easily under the 
hammer; yields readily to the file. 

Specific gravity. 
Composition — 

GrapbiW, 
Combined carbon, 
Silicon, - 



Sla^. - 

Aluminum, 

Calcium, 

Magnesium, 

Potassium, 

Sodium, 

Phosphorus, 

Sulphur, 

Manganese, 



- Total carbon, 2.03 per cent. 



6.57 
1.25 



These specimens of iron do not contain enough sulphur to cause 
any serious injury to the quality of the metal; the phosphorus, it ia 
true, rather exceeds that proportion, but the principal cause of the 
want of strength observed in this product is in the large quantity of 
silicon which is found in it, especially in pig-iron No. 434, which ap- 
pears to have been produced at a higher temperature in the furnace 
than No. 435. Whether th^ contamination, which results from the 
silicious nature of the ores used at Laurel Furnace, or from a too high 
temperature in the melting, may be prevented by the use of more lime- 
stone in the flux, cannot be positively stated, as none of the cinder 
produced at the furnace was sent to the laboratory for analysis. But 
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it is probable that more limestone conM be advantageously added. 
The admixture of some aluminous ores, also, would doubtless improve 
tile quality of the iron. 

Difference of opinion has existed amongst writers on iron as to the 
influence exerted upon it by silicon. Whilst Berzelins and Stromeyer 
did not find it materially to injure the qualities of the iron, in their 
experimentfi, other observers, as Boussingault, Mushet, and Karsten, 
are positive in the assertion that its presence in considerable propor- 
tion — less than that in the above specimens from Lanrel rurnacc — 
makes the iron cold-short, or, in other words, diminishes its toughness 
at the ordinary temperature, whilst it also diminishes its specific grav- 
ity. Below the proportion of 0.40 per cent, it is believed to increase 
the firmness of the iron in the same manner as carbon, but above that 
proportion it acts on the qualities of this metal in the manner of phos- 
phorus. Indeed, Mushet, who was a practicni iron man, who experi- 
mented extensively on this metal, believes that the cold-short property 
of iron is generally owing to the presence of an excess of silicon. 

No. 440 — Carbonate op Iron. Labeled '■'■Grey ore, above the red ore, 
and next lo the top-hiU ore, Moimt Savage Furnace, Greertvp county/, 



A light-grey, granular ore; on the exterior changed to yellowish 
and reddish brown; powder (of mixed portions of the interior and ex- 
terior,) of a light cinnamon color. 

Composition, dried at 212° F. — 

43.901 
23,06i 
3,87 



Carbonate of iron, 
Oxide of iron, 
Carbonate of lime, 
Carbonate of 
Carbonate of mangam 
Alumina, 
Phosptoric acid, 
, Sulpliur, 
Potash, 
Soda, - 
Silex and insoluble silical 
Combined water, 



= 35.02 per cent, of Iron. 



3.28 



100.71 
The air-dried ore lost 0.70 per cent, of imiaini-c, at 212° F. 
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No. 441 — LiMONiTE. Labeled "Silicious? ore, Mount Savatje Furnace, 
Greenup coimty, Ky." 
A dull, glanular limoaite; generally of a dark, brownisb-red color; 
portions ochreous; containing a few minute scales of mica; adheres to 
the tongue ; powder dull browuish-red. 
CofiiposiHoit, dried at 212° F. — 

= 36.78 per ceiil. of Iron. 



Oxide of iron, 




- 6!. 10 


Alumina, 




■■ 1.07 


Brown oxide of ma 


nganese. 


- 1,83 


Pliosphoric acid. 




.76 


Salphur, 




.32 


Lime, a trace. 






Magnesia, 




.68 


Potash, 




.38 


Soda, - 




.10 


Silex and insolubl 


silicates, 


- 35,93 


Combined water, 




- 8.13 



The air-dried ore lost 1.60 per cent, of moisture, at 212° I'. 



No. 442 — LiMONiTE. Labeled "Limestone ore, Motuit Savage Furnace, 
Greenup county, Ky." 
A veiy dai'k-brown ore; made up of dense in'egular layers, inclos- 
ing irregular cavities of various sizes; sometimes coated with ochre- 
ous; scarcely adhering to the tongue; powder yellowish-brown. 
Composition, dried at 212° F.^- 

Oside of iron, - - - 83,83 = 68.70 per cent, of Iron. 

Alumina, 

Brown oxld'i of manf 

Piogphoric acid. 

Sulphur, 

Lime, only a trace. 

Magnesia, 

PotasL, 



SileX: and insoluble silicates. 
Combined water, - 



100,00 

The air-dried ore lost 0.70 per cent of moisture-, at 212° F. 
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A remarkably pure limonite, containing scarcely anything but hy- 
dratect peroxide of iron, although called limestone ore at the Furnace. 
As it contains scarcely any of the materials for the formation of cin- 
der, it must be smelted together with other ores containing a larger 
proportion of earthy matters. 

No. 443 — Cakbonate of Iron. Labeled "Blue Bloeh Ore, Mount 
Savage Furnace, Greenup county, Ky. {Lies lowest in the hills'^) 
A dull dark-grey, fine granular rock, with a few specks of calcareous 
spar; scarcely adhering to the tongue; powder light'giey. 
Specific gravity, .-... = . 3.360 
Composition, dried at 212" F. — 

Carbonate of iroD, - = - 67,S0|^ 
Oxide of iron, 
Carbonate of lime, 



Cnrbonste of magnesii 
Cuibonate of mansane 



Phosphoric 



Loss, 



■nd insoluble silicates. 



" 33.!2 per cent, of Jro 



No. 444 — Mixed Limoniti^. Labeled "Kidney ore, top of the rovgh 
Mock ore, Mount Savage Furnace, Greenup couniif, Ky." 
A dul!-grey, friable nucleus, enclosed in bard layers of blackish- 
brown limonite. Powder of the mixture of a yellowiah-brown, or 
Bcotch-snuff color. 



= 49,39 per cent of Iran. 



Composition, dried at 212» F.-^- 
Oxide of iron. 


. 63.44 


Carbonate of iron, - 


■ 24.79 


Carbonate of lime, - 


.87 


Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, 


.62 

- 1,44 

,09 


Phosphorio acid, - 

Bulphurioaoid, 

Potash, 


= 1.2(3 
.13 
M 
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Silex and insoluble silicates. 
Combined water, - 



100.00 
The air-dried ore lost 1.00 per cent, of moisture, at 212° F. 
Contains rather a larger proportion of phosphoric acid than is desir- 
able, but otherwise, a very good ore- 

No. 445 — Impure Careonate OF Iron. LaheUd"Blue Idmestoneore, 
deep in the bed, {tvith sulphur?,) Mount Savage Ftirnaae, Greenup 
county, Ky." 

A dull, granular mineral ; general! color brownish-grey, with a green- 
ish tint in portions, and in others presenting the appearance of pyrites; 
powder dark-greenish-grey. 

Specific gravity, .-.-... 3.667 
Composition, dried at 212° F.— 

Carbonate of ivon, - - - 47.84) =. 41.63 per cent, of Iron. 

Sulpliuret of iron, - - - 3l,6uS = 1 1.61 per cent, of Su^ydii)-. 

Carbonate of lime, - ■ - 3.25 

Carbonate of magnesia, - - 3.65 

Carbonate of manganese, - 6.00 

Alumina. - ■ - - .55 

Pimspboric acid, only a trace. 

Potasb, .34 

Soda, .08 

Silica and insoluble sibcates, ■ 4.75 
Organic matter, water, and loss, 1 .94 



100.00 

The air-dried ore lost 0.30 per cent, of moisture at 212° F. 
This ore contains entirely too much sulphur. A considerable pro- 
portion of it may, however, be removed by thorough roasting. 

No- 44G. LiMoNiTE. Laheled "Best quality of 'rough Mock ore,' Mn- 
der the 'Kidney ore,' Mount Savage Furnace, Greenup county, Ken- 
tucky." 
A dense, very dark-brown Hmonite; not adhering to the tongue; 

exhibiting smail cavities and minute spangles of mica j the carved 
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layers are covered with brownish-ochteous, soft, mineral ; powder brown- 
ish-yellow. 

dried at 212° F.— 

66.76 == 46.75 per cent, of Jron. 



-position, dried at 212° F. — 




Oxide of iron, 




- 66.76 = 


Alumina, 




- 1,00 


Blown oi£ide ot mn 


mganese. 


- 1.23 


Phosphoric aeid. 




1.4! 


Sulphui, a trace 






Lime, a trace 






Magnesia, 




.26 


Potash, 




.34 


Soda, atiaie 






Silex and insoluble 


; silic;ales. 


17,87 


Combined water, 




- 11,69 



100.46 
The air-dried ore lost 1.60 per cent, of moiskire, at 212°. 
Its proportion of phosphoric acid is considerable. 

No. 422 — LiMoNiTE. Labeled "Roasted Kidney ore, rather sandy, Car- 
oline Furnace, Greenup county, Ky.^^ 
Composed of dark reddish-brown layers, enclosing a friable light 
i-eddish colored nuclena; adhering to the tongue; powder handsome 
:i-brown color. 



ComposUio7i, dried at 212° F. 

Oxide of iron, - - - 66.03 = 46.24 per cent of irow. 

Alumina, - . . . 4,15 

Brown oxide of manganese, - .55 

Lime, a tracH. 

Magnesia. - ... .76 

Phosphoric acid, ... .67 

Sulphur, . - - - .06 

Potash, ..-.-- ,46 



Silex and insoluble silicates, - 27,15 
Combined water, - - - .71 

100,65 
The air-dried ore lost 0.70 per cent, of moisture at 212°. 

No. 423 — Xros 1^'urnace Slag. Labeled '■'What is the heavy bluish 
granular maieried in this slag, from Carolim Furnace, Greenup coun- 
ty,E!ir 
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The granular, nearly opake portion is of steel bluish-grey and pink- 
ish colors, contained in the purple glassy slag. Before the blow-pipe 
both kinds readily melt into a blebby white glass. 

Composition — 

Granular. Oxygen. 

Silica, 48.80 25.338 

Lime, 33,27 

Alumina, 12.60 

Magnesia, 1.24 



Protoxide of ire 
Protoxide of ms 
Potash, 



1.19 



Oxygen in tlie bases to that in the 


silica as 








Glassy. 


Silica, . . , - 


- 48,86 


Lime, ..... 


- 33,06 


Alumina, . - - - 


■ 12.86 


Magnesia, - . - - 


- 2,74 


Protoxide of iron. 


- 1.13 


Protoxide of manganese. 


.61 


Potash, . . . - 


- 1.54 



16.499 : 25,338 
1 : 1.63 



9.393 
5.011 
1.095 



100.85 16.169:26.369 

Oxygen in tlie bases to that in the silica as - - - 1 : 1.57 

No marked difference of composition can be perceived by the analy- 
ses of these two varieties of cinder. The granular appearance and 
change of color were occasioned probably by some irregularity in the 
cooling of the slag. This cinder contains a larger proportion of lime 
than is necessary to form a bi-silicate — at least one-third more than is 
usually present in the Greenup Furnace slags. This excess of lime 
may exert a purifying influence on the iron produced from ores con- 
taining much sulphur, but does not increase the fusibility of tlje 
cinder- 
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No. 424 — LiMONiTE. Laieled '^Limestone Kidney ore^ oho associated 
with the four-feet Idmedone, -Caroline Furnace, Greenup county, 
Kentueky." 

Composed of dark bi'own curved layers, incrusted with dirty yellow- 
ish and whitish friable matter; powder of a brownish-buff color. 
Composition, dried at 212° 
Oxide of iron, 
Ahifflinft, 



Brown oxide of b 
Phosphoric acid, 
Sulpliuv, 
Lirae, a trace. 
Magnesia, 
Potash, - 



63.60 = 44.54 per cent of Iron. 



Soda, - 

Silica and insoluble silicates, 

Combined water, and loss, 



100.45 
The air-dried ore lost 1.30 per cent, of 77ioisture,at 212° F. 

No. 425 — LiMoKiTE. Labeled "Hydrated. variety of Limestone ore, 
over the four-feet Limestone, Caroline Furnace, Greenup county, 
KentucJcy." 

A diirk-browu limonite, in dense layers, in'egularly disposed, involv- 
ing some small irregular cavities, and covered, in some parts, with a 
yellow-ochreoas soft mineral; powder of a yellowish umber color; 
when calcined of a purpUsh-brown color. 
Composition, dried at 212° F. — 



Oxide of iron, 


85.91 =60.16 per cent, of 


Alumina, 


1.25 


Brown oxide of manganese. 


2.17 


Phosphoric acid. 


.09 


Carbonate of lime, - 


.17 


Magnesia, - 


.85 


Potash, .... 


.23 


Soda, .... 


.18 


Silex and insoluble silicates. 


. 1.25 


Combined water, - 


7.90 



100.00 

The air-dried ore lost 1.60 per cent of moisture at 212°. 
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A very pure iron ore, containing more than the usual proportion of 
oxide of manganese, and which must be mixed with poorer ores in or- 
der to be profitably fluxed in the furnace. 

No. 426 — rEaEusiNoua Limestone. Labeled "Bottom portion of Lime- 
stone Ore; not considered as good as the red; Caroline Furnace, 
Greenup county, Ky." 

Irregular portions of compact tawny-brown ferruginous limestone, 
showing some glimmering crystals of calcareous spar, with friable yel- 
lowish and whitish incrusting and included ochreous matter; powder 
of agrey-buif color; when calcined of a light umber color. 
Composition, dried at 212o F. — 

'= 18.06 per cent, of Iron. 
= 36.55 per cent, oi lAme. 



Oxide of iron. 


26,80 


Carbonate of lime, - 


65.13 


Magnesia, 


1.41 


Brown oxide of manganese. 


.17 


Alumina, 


.13 


Phosphoric acid. 


.17 


Potash, 


.11 


Soda. . - - . 


.06 


Sikx and insoluble eiiicates. 


1.27 


Carbonic acid & combined watei 


6.75 



ioo.oo 

The air-dried rock lost .60 percent, of moisture at 212°. 

This mineral may be profitably mixed with the richer silicious ores 
of this locality, for smelting, instead of the limestone generally used 
as a fiux. 

No. 427 — rERBOGiNOUS Limestone. Labeled "Four feet Limestone, 
under the Limestone Ore, Caroline Furnace, Greenup county. 



A fine grained limestone, glimmering with small plates of calcareous 
spar, and containing fo^il remains; grey, with a portion of a lights 
grey huff color; powder light yellowish-grey. 
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Specific gravity, - 2. 

Compostiion, dried at 212° F.— 

Carbonnle of lime, . - . . - ^ . 
Sulphate of lime, ...._.- 

Carbonate of magnesia, 

Carbonate of manganese, 

Carbonate of iron, ..---.- 
Oxitle of iron, ..-----. 

Alumina, - 

Pliosplioric acid, -..-.. = - 
Potash, 



Silex and insoluble silicates, 



100.23 



The air-dried rock lost 0.30 per cent, of moishire at 212° F. 

No. 428 — LiHONiTE. Lalekd '^Boasted Limcsione Ore^ Caroline Fur' 
nace, Greenup cotrnty, Ky." 
Interior of a purplish-brown color; exterior (incrustation) of a dir- 
ty light-red, including to pink; friiible; adhering firmly to the tongue; 
powder of a handsome maroon color. 
:, dried at 212' F.— 
Oxide of iron, ■ - - 81.45= 59.14 per cent, of /ran. 

Alumina, 

Brown oxide of manganese, 
Pliosplioric acid, 
Sulpliur, 
Magnesia, 
Polasli, 



Silica and insoluble silicates, - 9.05 
Combined water and loss, - 2.80 

100.00 

The ore lost .90 per cent, of moishire, at 212°. 

This specimen contains no appreciable quantity of lime. 

No. 429 — ^LlMONiiB. Labeled "Top-MU Kidney Ore, Caroline Fur- 
nace, Greenup cotmty, Ky." 
Formed of irregular curved layers, inclosing cavities; interior of tlie 
layei-s dense and dark reddish-brown; extej-ior coating friable and yel- 
low (ochreous;) powder of a rich brownish -yellow color; when calcined 
of a spanish-brown color. 



,y Google 



CHMICAL REPORT OF GEOLOGICAL SURVEY. 



Composition, dried at 212° F, — 
Oxide of iron, 
Alumiaa, . - - 

Browa oxide of maoganeae, 
PliO'phoric acid, - 
Sulphur, 
Lirae, a trace. 



Potash, - 



Sikx and insoluble silicates, 
Combined waier and loss. 



69.60 = 48.74 per cent, of Iron. 



100.00 



The air-dried ore lost 0.50 per cent, of moisture, at 212''. 
A very good ore, requiring no otlier flux than limestone. 

No. 299 — LiMOKiTE. Labeled "Good red-brown ^Limestone Orei 
der the four feet Liinesione, Caroline Furnace, Greenup co\ 
Keniucki/." 
A dark, reddish-brown, dull, fine granular ore; glimmering 

minute facets of sp;ir; adhering to the tongue; powder of a 

spanish-brown color; when calcined of a dark snuff color. 

Composition, dried at 212' F. — 

= 37,44 per cent, of Iron. 



33.85 = 19. per cent, of Lime. 



nith 
light 



Oxide of iron, * 


- 63.46 


Alumina, a trace. 




Brown oiide of manganese, 


.85 


Phosplioric acid. 


.37 


Sulphur, 


.02 


Carbonate of lime, 


- 33.85 


Mrtjjnesift, - 


- 3.! 5 


Potash, 


.23 


Soda, ■ - - -■ - 


.07 


Silex and insoluble silicates. 


- 1.05 


Oombined water and loss. 


- 6,45 



100,00 

The air-dried ore lost ,80 per cent of moisture at 21 2"^. 

This ore, which is rich enough in iron for profit-ible smelting, con- 
tains, like No. 420, an excess of lime and a deficiency of silica ; this, 
however, contains twice as much iron as that This ore could, no doubt, 
be advitntageousi y used in mixture with the "Limeston'O Kidney Ore," 
No. 424, which is rich ia ailica, aad coulains no appreciable quantity 
of lime. 
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No. 300 — Caebosate of laoM. Labeled "Blue Limestone Ore*^ Caro- 
line Furnace, Greenup county, Ky. 
A dark -grey, fine granular mineral ; not adhering to the tongue; 
portions and fisattres dirty yellowish and brownish ; under the lens ex- 
hibits minute crystalline scales and specks of mica; some little white 
incrustation in the fissures; powder brownish-cinnamon color. 



Bpecinc gravity, 
Compoaition, dried at 212" F.— 




Carbonate of iron, • 
Oside of iron. 


^?13=— 


Carbonate of lime, - 


3,17 


Carbonate of magnesia, - 


3.46 


Carbonate of manganese. 
Alumina, 


1.S2 
.65 


Phosphoric acid. 


.63 


Sulphur, a trace. 

Potash, - . - - 


.40 


Soda, ... - 


.13 


Silex and insoluble silicates. 


6.03 


Combined water and loss; 


2.23 



100.00 
The air-dried ore lost 1.00 per cent, of moisture, at 212°. 

No. 436 — LiMOSiTE. Labeled "Med ore of Iron, divide between Ty' 
gerts and Much creeks, Kenton Furnace, Greenup county, Ky" 
A dull, friable, fine granular limonite, of a dark-purple-brown color, 
(like that of crocus martis); adhering to the tongue; powder of the 
same color; when calcined nearly black. 
^nthn, dried at 212° F.^-~ 

88.51 = 61.98 per oejit. of Iron. 



Oxide of iron. 

Alumina, 

Brown oxide of 

Phosphoric acid. 

Sulphur, 

Lime, a trace. 

Magnesia, _ . . 

Potash, ... 

Soda, . - - - 

Sitex and insoluUe ailioateB, 

Oombined water. 



1.95 
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The aii'-driecl ore lost 1.80 per cent, of moisture, at 212 P. 
A pretty pure hydrated oxide of iron, requiring for smelting au ad- 
mixture of the materials for the production of cinder. 

No. 437 — LiMOHHE. Labeled "Limestone Ore, near the head of Gras- 
sy creeic, Kenton Furnace, Greenup county, Ky." 
A dull, dark-brown mineral, mixed with ochreous matter in the cav- 
ities and between the layers; powder of a light-clove-brown color. 
Composition, dried at 212° F. — 

OsideoEiroB, - - - B0.20 =. 56.14 pur uenL of /-■on. 

Alumioa, 

Brown oxide of manganese, 

Phosphoric acid, 

Magnesia, 

Potash, 

Soda, , . . - 

Silex and insoluble silicates, 

Combined water, and loss, 



The air-dried ore lost 1. per cent, of nioishire at 212° F. 

Nearly as rich in iron as the preceding, and like that, containing in 
itself too small a pi-oportion of earthy materials for the formation of a 
sufficient quantity of slag in the furnace. 

No. 438 — LiMoNiTE. Labeled "Earthy variety of 'Block Ore,'' Kenton 
Furnace, Greenup cotmty, Ky." 
A dull, dark-brown ore, in curved layers, inclosing friable, brownish- 
yellow ochreous matter; powder dirty light-yellowish-brown. 
Composition, dried at 212° F. — 
Oxide of iron. 
Alumina, .... 7.00 



Brown oxide of mangf 
Phosphoric acid, 
Carbonate of lime, 



Potash, - - - ■ 
Silex and insoluble silicates, 
Combined water. 



6 per cent, of Iron. 



1.4S 

8.06 



The air^dried ore lost 1.20 per cent, of irmsture, at 212° F. 
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This ore, with the only drawback of the consiilerable propoi'tion of 
phosphoric acid which it contains, could be profitably smelted with the 
addition of a very little more lime, or could be employed to great ad- 
vantage in mistnve with the other richer ores of Kenton Furnace, to 
furnish the ingredients for the Ibrraation of cinder, in which they are 
deficient- 
No. 439 — LiMoNiTB. Labeled '\Blach Limesioiie Ore; resting on ike 
limestone^ Kenton Furnaec^ Greenup coimiy, Ky." 
Dull; almost black, with a slight reddish tint; showing a few mi- 
nute glimmerings of spar; having a somewhat prismatic structure; 
adhering slightly to the tongue; powder dark brown, nearly black; 
calcined powder nearly black. 



Uion, Oritd at 212° 
Oxide of iron. 
Brown oxide of manga 
Alumina, 

PUosphoiic acid, - 
Carbonate of lime, 
Magnesia, 
Potash, - 



Silex and insoluLlG silicates. 
Combined water and loss, 



73.34= 51.36 per cent, of Iron. 
9,41 



9,64 



100,00 

The air-dried ore lost 2.00 per cent, of moisture at 212'^ F. 

This mineral owes its dark color, and its property of becoming 
darker on calcination, to the presence of a large proportion of oxide 
of manganese. This ingredient in the ore is generally supposed to 
cause the production of iron which is the best adapted to the man- 
ufacture of ^teel. The alloy of manganese with iron is believed to 
give it greater firmtiesa and hardness; and the celebrated Swedish 
chemist, Berzelius, slates that the best varieties of steel owe their good 
qualities partly to the manganese contained in them. It has been 
found, however, by the careful experiments of KaKten and others, that 
iilthough the ores containing manganese ard the best for the produc- 
tion of iron for making steel, yet some of the best specimenc of cast- 
steel obtiiined iirom ores containing oxide of mingaaese, are destitute 
of this matai ia any notable quantity". 
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In the smelting of manganesic iron ores there is !i great tendency 
to the production of hard, brittle, white iron ; not so much because the 
metal manganese, by its combination with the iron, communicates to it 
these qualities, but because the oxide of manganese, forming a very 
fusible slag with the silica in the high furnace, facilitates the reduction 
and fusion of the iron at a comparatively low temperature, and thus, 
incidentally prevents the separation of carbon in the form of graphite, 
which is necessary to the formation of soft grey iron. It thus favors 
the production of a -pure hard metal, fitted for the manufacture of 
steel. Grey soft iron can, however, be produced from manganesic iron 
ores, either by increasing the heat in the furnace, or by the addition 
of eaiihy materials, to counteract the too great fluxing influence of the 
oxide of manganese, and make the cinder less fusible. 

No. 101. {See former report^ Main Ashland coal, above the Clay 
partivg, Greenup couniy, Ky." 
This coal, the proximate analysis of which is given on page SI 8 of 
the previous report, has been submitted to ultimate analysis. The re- 
sult of four several operations is as follows, viz : 

Compoution, dried at 212° F. — 

Carbon, -.-..-.. - 79,091 

Hydrogen, ---------- 6.111 

Sulphur, .734 

Ashes. 4.000 

Oxygen, nitrogen, and loss, - 11 064 

lOO.UOO 

GRAYSON COUKTt. 

No. 408 — LiMONETE. Labeled ''Iron ore, ascendivg the iahh land be- 
tween Caney and Little CUfty creeks, Grayson coiinly, Ky." 
A dull friable mineral ; adhering to the tongue ; presenting various 
shades of dull red and yellow, in irregular concentric layers; powder 
light yellowish-brown. 
Composition, dried at 212° F. — 

Osida of iron, - - . 63.60 = 44.54 per cent, of Iron. 



Brown o 
Pliospho 



side of man; 
Carbonate of lime, 
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Potash, - - - - .25 

Silica aad insoluble silicates, - 19.15 
Combiaed water, . - . 12.02 

100,63 
The air-dried ore lost 1.00 per cent, of moishtre, at 212" I". 

No. 456 — Magnesian Limestone. Labeled '^Si/drauUc limestone, two 
miles west of Grayson Springs. {Used for grave stones") 
A dull, fine granular, light-grey limestone, with a slight tint of 
greenish; exhibiting a few minuto spangles of mica; adhering slight- 
ly to the tongue. 

Specific gravity, 2,651 

Composition, dried at 212° F. — 



46.83 = 26.28 Lime. 

26.84 = 12.96 Mapiesia. 
3,44 



i trace. 



Carbonate of lime, - 
Carbonate of magnesia, 
Carbonate of iron, - 
Brown oxide of manganese, 
Alumina, 
Phosphoric acid. 
Sulphuric aeid. 
Potash, - - - 
Soda, - 
Silica and insoluble silicat 



The air-dried rock lost 0.50 per cent, of moisture at 212°. 
The hydraulic properties of this limestone were not tried at the lab- 
oratory. 

HANCOCK COUNTY. 

No. 468 — Coal. Labeled "First bed above the RawesviUe main coal, 
under fossillferous shale, Hancock county, Ky." 
A jet-black coal; specimen tarnished on the surface as though it 
had been exposed to the weather; seperates in thin layers, which show 
some fibrous coal on their surfaces, but no pyrites. 

Specific gravity, 1.282 

Heated over the spirit-lamp it did not decrepitate; softened and 
swelled somewhat, but the fragments did not agglutinate; burnt with 
a smokey flame, leaving a somewhat cellular coke ; a splint coal. 
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Proximate Analysis. 

Moisture, .... 6.601 -r. . i , ,., ,, ,, .n 

„,.,', \ Total volatile matters, - 41.40 

Volatile connbustiblo matters, - 34,9ui 

Carbon in ttie coke, - - 53.20) n i m ^^ 

J. Dense cnke, • - 58.60 
Asbes, (grey-purple,) - - 5.40) 

lOU.OO lUO.OO 
The per centage of sulpha- in the uartvied coa^. is 0.47. 
The Gompositioa of the adhes is as follows: 

Silica. 1,33 

Alumina, oxiJc of iron, &e., 2.78 

Lime. .-.... = ...- .30 

M^ignesia, .......... .17 

Loss, ........... .0!) 

5.4U 
The tiUimale composition of this coal, dried ab 212°, nas found to 
be as follows: 

CHvbon, ..,-...... V.'i.S.'iS 

Hy<l".gen. - - - = . S.l.'>5 

Sulphur, ,520 

A>lies, - . = - - 5 600 

Oxygen, nitrogen, and loss, --.-... 15470 

100,000 
Like the splint-coals in genernl, or the so-called dry coals, this con- 
tains a consiileiable proportion of oxygen in its composition. Tho 
proportion of the nitrogen was not ascertained, but it rarely exceeds 
two per cent, ifl coals. 

No. 519 — Coal. Zabekd '^Thirty-ihree indi coal, fifteen feet beloiv the 
surface, in Judge MayhaWs shaft, Hancock county, Ky" 
A compact coal, hiving somewhat the appearance of jet; farealiing 
with a eonchoidal fracture in the direction of the layers; not soiling 
the fingers; some appearance of pyrites, but no fibrous coal. Heated 
over the spirit-lamp it softened, swelled up, and agglutinated some- 
what, and left a spongey coke. 

Specific gravity, - 1.392 

Proximate Analysis. 

""■'"»"• ■ ■ • • ^""l Total TOl.tUc B.tte», 42.10 
Vulaiile ooaibustible matters, - 30,10) 



27 
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Carbon in tlie coke, 
Aslies, (pui-ple-grey, ) 



in tlie coke, - 45.40) n - i , ■ a . J i c-i nn 

' [■ ErigU, inflated cokP, - 67.90 

12 50S ^ 



100.00 100.00 
The ashes were found to consist of 

Silica, ....,-...,.- 2.99 

Alumina, oxide of iron, &c„ - - 9. §3 

Magnesia, .24 

Tmce of Um(i and loss, ....■...-.- .04 

12.60 
As the ashes contain but a very small proportion of magnesia, and 
only a trace of lime, they will require quite a high temperature to fuse 
them into clinker. 

Submitted to ulHmate analysts this coal gave the following resultB, 
dried at 212° F., viz: 

Caibon, 63.436 

Hydrogen, 4.622 

SQljilmr, 6.G66 

Asbes, . - - » - IS.fiOO 

Oxygen, nitrogen, and loss, ----,-- 12.476 

100.000 

Thu lai'ge proportion of sulphur and of eai'thy matter in this coal 

are serious drawbacks on its value. It is probable, however, that the 

ccal may vaiy as to both these ingredients in other parts of the bed. 

No. 520 — Coal. Labeled "Oui-a-op of coal on Mr. Pale's land, one 
and a half miles norlh-tvest of the house, on the Hardimlurg road, 
Hancock county, Ky. ' 

A dull looking; very friable coal, presenting the appearance of 
having been much weathered; surfaces and seams covered with ochre- 
ous incrustation ; some fibrous coal between the layers, but no appear- 
ance of pyrites. Over the spirit-lamp it swelled up somewhat, burnt 
with a smokey flame, but the fragments did not agglutinate ; probably 
not a coking coal. 

Specific gravity, 1.266 

-Proximate Analysis. 

Moisture, - - ■ - C-SOUot^.u-olatik matters. - 46.10 
Volatile combustible matters, - 39,805 
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Carbon in the coke, - - 61.40) ^ , ^^ r,r. 

, y Dense coke, - - 53.90 

Ashes, (rea-brown, ) - - 2. SO) 

100.00 100.00 
The analysis of the ashes is as follows : 

Silica, - - . _ 0.49 

Alumina, oxide of iron, &c., 1.70 

Lime, .30 

Magnesia, -■.... .10 

2.69 

The ititimate composition of this coal was found to be as follows, 
dried at 212° F: 

Carbon,' , . , . > - - 73 328 

Hydrogen, -.----.... 6,600 

Sulphur, .890 

Ashes, -.....,-... 2.300 

Oxygen, nitrogen, and loss, 15,882 

100.000 

No. 243 — CoAi,, Labeled "Breckinridge Cannel Coal, Hancock conn- 
it/, Kyr 

This interesting coal, of which the results of some proximate analy- 
ses by Dr. Owen, are given on page 177 of his former report, has been 
submitted to new examinations in this laboratory. Dull black, with 
a satiny lustre on the cross fracture; very tough, breaking with great 
difficulty; cleaving into thin layers; does not soil the fingers; consid- 
erable appearance of fine particles of pyrites, but no fibrous coal be- 
tween the layers. Over the spirit-lamp burns with a yellow smokey 
flame; the fragments soften a little, but do not swell, alter their form 
much, nor agglutinate; powder brownish-black. 

Specific gravity, 1.318 

On repeating the proximate analysis of this coal the following re- 
sults were obtained, via : 

Moisture, - - - - 1.30) „■ i i i .-i ,. -,. nr. 

„,.,',.,, \ Total volatile matter, 65.70 

Volatile combustible matters, - 54.40) 

Carbon in the coke, - - 32.00) g^^^^^^ ^^^^^^^^^ ^^1^ ^^ 30 

Ashes, (umber colored,) - 12.30) ^ 

100.00 100,00 
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On examining different portions of the mass, a large piece iiboufc five 
inches thick, which had been sent foratialysis, a considerable difference 
as to the proportion of ashes, &c., was found to exist — for example: 
the proportion of total volatile matters was fouud to vary from 55.70 
to as high as 71.70 per cent.; of co^e from 28.30 to 44.30; and of 
ashes from 7. to 12.30 per cent., in the undriod coal. 

The per centage of sulphur ascertained on one specimen was 2.443 
in the wir-dried coal. 

The composition of the ashes is as follows: 

Silica, 3.49 

Alumina iind oxide of iron, • 7 7a 

Lime, - . - - .65 

iliigiiesia, .,....--.., .3^ 

12.21 
By tiUhnaie analysis this coal was found tn con'aln 

Cnrbon. - - - - - - - - . - 63.198 

Hy<lrojj.eii, .......„,. C-IOO 

Siili)lmr. --.....--. 2 470 

jSitrt.gen, , , = - 2.274 ' 

Oxygen and loss, , = - 5.833 

AsiieB, - ■ 14 800 

lOU.UOO 
Ifc will be seen, on making the comparison, that this coal contains a 
larger proportion of hydrogen and less oxygen than any other of the 
Kentucky coals hitherto examined. The only other coal which s!p- 
proaches it in this respect is the eannel coal from Haddock's mine, 
Owsley county, (which see,) which resembles it also in yielding, by 
destructive distillation, a notable quantity of oils and wax-like matter. 
There are few coals in the world, so far as yet reported in the journals 
and works of science, which equal these coals in these chai'acteriKtics. 
One of the most noted of these is the Boghead Cannel Coal of Scot- 
land, used extensively for the production of Benzole, iUuminatiog and 
lubricating oils, and Faraf/lm; of which, for the sake of comparison, 
we append the vitimaie composition, as quoted in Liebig and Koppa 
Jahresiericht for 1851, S. 733, from Russell's analysis: 
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UUimate Composition of the B"ghead Coal, of Scolland. 

Carbon, . - - ' 65,34 

Hydrogen, 3.12 

Sulphur, - ■ 0.15 

Nitrogen, - - - - - - - - - 0.71 

Oxj-gen, 5,46 

Ashes, 18.1=8 

99.46 
While the Boghead coal coutains a larger proportion of ashes th:m 
the Breckinritlge coal, the latter contains a much larger quantity of 
both sulphur and nitrogen. The Eoght-ad ccal also excels this greatly 
in itfs proportion of hydrogen to the carbon, approaching thus more 
nearly than that to the imtnre of the liitumens. Indeed, the qneslion 
has been mooted in Europe whether this anil similar minerals are stone 
coals or real bUumens; and Genther* has decided, from the nature of 
the products of distillation, and of the ashes of the Boghiad coal, as 
well as by its microscopic analysis, that it is aimply a bituminous shale 
or slate. 

Abstracting the ashes and sulphur, the composition of the Breckin- 
ridge and Boghead coals compare as follows: 

BrccJdi rid^e Coal. Boghead Coal. 

Cavbon, B2,35S 80.407 

Hydrogen, 7.8.14 11 235 

Kilrogeii, 2 749 .874 

Osygen, 7.051 6 726 

By means of the tables which will be appended to the end of this 
report, a comparison of the composition of the Kentucky coals can be 
made. 

Eight different trials were made of the distillation of the Breckin- 
ridge coal for the production of oils, &o. The operation was generally 
performed in an iron retort, giadually heated to a moderate red-heat; 
the products were collected by means of a series of receivers and a 
graduated bell glass over water to measure the gas obtained. The 
first receiver was usually kept at a temperature of from 2G0° to 285" 
r., by means of a chloride of calcium bath; the second receiver was 
kept in boiling water; the third was simply exposed to the ordinary 
temperature of the room, and the last was enveloped with ice, or a mix- 

"Liabig and Kopp'a Jahresbericht for 1S5S. S. B9G. 
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ture of ice aniil salt; the gas, before it was collected, wa 
passed throogli potiish, or wash bottles containiug Hydrochloric acid, 
solution of Arsenious acid, and basic acetate of lead, severally. Under 
these circumstances it was found that a slow gradual application of 
the heat favored the production of the oily products, and diminished 
the relative amount of gas. 

The first receiver contained a dark-brown tarry product, which be- 
came a soft solid on cooling; the second and third receivers contained 
thinner oils of a light brown color, floating on a strong ammoniacal 
water, which contsuned much sulphuret of ammonium, and some lit- 
tle sulpboeyanide of ammonium ; whilst the last receiver, which was 
cooled with ice, condensed a clear light-yellow volatile oil — princi- 
pally Benzole — and besides ammoniacal water, contained limped crys- 
tals of bi-carhonate of ammonia. The arsenical and lead solutions 
showed the presence of abundance of sulphuretted hydrogen, and con- 
siderable carbonic acid; and the gas collected had pretty high illumi- 
nating powers. 

Examined by Dr. Ellett's process — by the action of Bromine vapor 
— some of the gas was found to contain as much as 9. per cent, of 
olefiant gas and hydrocarbon vapors. 

The products which were separated by this process of fractional 
disUllation were not so pure as to induce us to recommend it to the man- 
ufacturer on a large scale, for the reason, probably, that some of the 
more fixed oils were carried forward into the latter receivers ia the se- 
ries, by the mechanical action of the gas, which was continually pass- 
ing through them; yet the use of a series of receivers may facilitate 
the subsequent processes for purification. The clear, bright-yellowish, 
thin, oily matter which passed into the fourth receiver, became gradu- 
ally brownish after exposure for a few days to the light, after the man- 
ner of imperfectly purified Benzole. These products have not as yet 
been analyzed to ascertain the relative proportions of Paraffine, 
Eiipione, Bmzoh, ^c, ^'c; they are, indeed, of a very complex na- 
ture, containing, besides several neutral hydrocarbons, a number of or- 
ganic bases and acids. When collected together in one cooled receiv- 
er they appear as a fluid dark-colored "crude oiV 

This "crude oil," which is produced at the Breckinridge coal a d 
oil company's works, near Cloverport, in the quantity of about 0,000 
gallons per week, is manufactured by distillation and purification into 
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various commercial products : as, the Benzole, which, from its volatili- 
ty and combustibiUty, is employed, mixed with alcohol, as a burning 
Quid, or used in the form of vapor as a substitute for common iilumi- 
Dating gas ; Naptha employed as a solvent for Caoutchouc, Gutta Per- 
cha, &e.; ilhminaiincf and luhricatwg oils as good for these purposes as 
spermaceti oil j Paraffm, a substance resembling spermaceti, obtained 
from the coal in the proportion of only about one per cent., used for 
burning in the form of candles, and for giving a finish to some kind of 
leather; and a residuary black substance nsed as asphaltum. 

This new manufiicture, in view of the increasing scarcity of sperma- 
ceti oil, is of very great value to the whole country, and will probably 
be expanded to a great extent. 

It has generally been believed that no other than the Breckinridge 
Cannel Coal could be profitably used, in this country, for this purpose; 
but, doubtless, amongst the Canne! Coals and Bituminous Schists of 
our state, some may be found which may exceed the Hitddoek'a Can- 
nel Coal, and equal the Breckinridge coal in this particular. 

To ascertain whether the proportion of the oily products might be 
increased by the use of sur-heated steam, instead of simple dry-heat 
applied to the coal, an apparatus for the purpose waa constrooted. The 
coal, introduced in a semi-cylindrical tray, into a tubular iron retort, was 
subjected to the action of steam, which had pa^ed through tubes kept 
\ in the fire — receivers being attached, as above described. The 
s obtained did not, however, show any great advaptstge of this 
over the simple application of heat to the retort containing this coal. 
It was, indeed, somewhat diflicalt to regulate the he;it of the tubes, 
and thus it is probable the steam was used at too high a tempeia- 
ture in the experiments. The results of the eight operations, as far 
as noted, are as follows, calci^lated to 1,000 gi-ains of the undried coal : 
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Esptirimi^nta. 


Grade oil 


Amnioiii 


Coke. 


Gas. 


VVeiglLl of g 


IS, iind 


1-r 




334.10 


4R8.7 


4(ir., 


Hbicinches, 


131.1 grain 








99U.00 


43 50 


470. 


4yi., 












41 


1. 


4B0. 






140. 
























very slow, - 


















m. 


ei.3o 


4^7. 






:;l>l,3 








4-37,5 








IGII.5 




8th 




_ 1 






— 


- 






Avmge, - ■ 


313.2 fia.lO 


455. 


445. 


i(ii,a 



This avt-mgo yiuld of crude oil coiTes[ioiids nearly with that given 
by Dr. Owen iu his former report, as the result of bis experiments, and 
Verifies the extracirditiary fact that this singular coal, when submitted 
to slow distillation below a bright-red heiit, will give almost one-third 
of its weight of o.'Ty maltcn, besides yielding more than 45. per cent, 
of coke, a^id good iliiuiiinaHug gas in the proportion of nearly two 
cubic feet to the avoirdupois juiund. It will be suflciently ntiu- the 
results obtained to sum up the per centago of the products of the 
Breckinridge coal ai follows: 

Crude oil, - - 32. per cent. 

Ammoniacal water, - 5.6 per cent. 

Cuke, - - -45 5 

Gas and loss, - 17. equal to 9227. cubic ioclies to tlie pound 



100.0 

In consequence of the large proportion of nitrogen in this coal the 
ammiinlacal liquor is unusually strong, and might be used to yield am- 
monia and its salts; it also contains much sulphur, of which the coal 
has a very large amount. The gas which is produced, therefore, has 
a large admixture of sulphuretted hydrogen, and, if used for illuminat- 
ing purposes, must be purified with more than the usual care from tiiis 
iniurtoaa and offensive ingredient. But when the object of the man- 
ufacturer is simply to obtain the oily products and the paraffim, the 
gas produced in the operation might be economically used under the 
retorts, or in the processes of re-distillation and purification of these 
products. 

As stated above, the only Kentucky coal hitherto examined, which 
resembles tho Breckinridge in its composition, (particularly iu its pro- 
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portion of hyrlrogen,) and its yield of oily products on distillation, is 
the cannel coal from Haddock's mine, Kentucky river. 

The other coals which were submitted to distillation did not yield 
enough of flaid matter to make them at all valuable for this purpose. 

Under this head, for convenience of refiirencc, I will give the compar- 
ative results obtained from the several coals examined, including a good 
specimen of Pennsylvania coal, (Youghiogheny coal,) used by the 
Lexington gas comp;iny as the best adapted to their purposes. 



Conla. 

■ 


Crude oils. 


Ammonia 


Coke. 


Gas, 


(cubic incliea.) 






:il-'.90 


5-3,10 


4SS. 


44ft 




HHdd..ok's'l.i.i..el, - - . 


24r',&|i 


54 50 


Se9. 


■.m. 








I4tl. 


■■IK 


7511. 


4(in. 




Miill'iiira fl 


f-riiucoi'MuiiicoH.!, - 


i:i6.5n 


fi4 75 


6M4. 


bHI. 




Robcpc's, or 


Muddy rivtv coal, 


ma. 10 


iia.au 






eui.d. 






lUK. 










Tuiigliiuehi 


nv coiil, - 






ilU. 


MO 


vi-ij- a..o.i. 



These results are calculatud to l,00(J ginius of tach of the coals in 
theair-diied condition. 

The low temperature at which the distil!a(ion was carriod on is uk- 
fiivorable to the production of much gas, os is proved by the !act, that 
in the ordinary course of the manuf.cture of illuminating gas, from 
the Youghiogheny coal, fully twice as much is obtained from it as was 
procured in our slower process. But as all these coals were submit- 
ted, as nearly as possible, to the same temperature, iu the above de- 
scribed experiments, it is believed that the relative proporions and 
quality of the gas obtained from them would hold good also under 
conditions of heat more favorable for the formation of gaseous pro- 
ducts. If this be true, the Mulford's main coal, and the Ice-house 
uoal, and Union Company's coal, will prove to be as good, or nearly 
as good, for gas and coke as the best Pennsylvania bituminous coal; 
but with the drawback that they contain a larger proportion of sul- 
phur- For the composition of these several coals we refer to their 
descriptions under their appropriate counties. 

HOPKINS COUKTY. 

No. 463 — Coal. LaheUd "HaWs coal, Clear creek, Hopkins county, 
Kentucky." 
A shining pitch-black coal; not very hard; dividing into thin lay- 
ers separated by fibrous coal, on which there were some microscopical 
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appearance of pyrites. Over the spirit-lamp it softened and swelled 
up a good deal, and the fragments became agglutinated into a light 
cellular coke- Probably a coking coal. 

Specific gravity, 1.277 

Proximate Analysis. 

^^'^'"'■«' - - ■ - 3.201 ^^^^, ^^j^j.^,^ ^^j^^^^_ _ 3g go 

Volaiile combustible matters, - 35.40) 

Carbon in tJ.e colie, - - 57.80) j^j^^^^^ ^^j.^^ _ _ ^.^ ^^ 

Ashes, (reddish-grey,) - - 3,60) 

100.00 100.00 

The composition of the ashes is as follows: 

Silica, 1.69 

Alumina and oxide of iron, ........ 1.58 

Lime, a trace. 

Magne&ia, . - - --_.., .lo 

Loss, . . - . ...... .33 

3.60 

Tho coal, on ultimate analysis, dried at 212*^, was found to contain 

Carbon, 75,491 

Hytirogen, 6.(-88 

Sulphur, 1.520 

Oxj-gen, nitrogen, and loss, 14.101 

Ashes, - - - 3 BOO 

100.000 
This appears to he quite a good coal, with a small proportion of 
ashes, containing, however, a rather more than an average quantity of 
sulphur. 

No. 405 — Coal. Labeled "Mr. SanmeVs coal, two and a half fed 
thick, HopUns counif/j Kij" 
A. dull looking coal, with the appearance of having been weather- 
ed; separating easily into thin layers; oxide of iron, as from decom- 
posed pyrites, on the surfaces of the seams. Over the spirit-lamp it 
decrepitates, and burns with a smokey flame; some of the fragments 
soften and swell a little, but most of them retain their original form ; 
coke easily burnt to ashes ; a splint coal. 

Specific gravity, r 1.422 

Proximate Anolysii. 

Moisture, - - , . 6.00) m t i i .-i .. an «r. 

„,„,.,, > Total volatilfi matters, - 33.40 

Volatile combustible matters, - 28.40) 
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Carbon in the coke, - - 53-50) ^^^ -^^ ^^^^..^^jj . gg gg 
Ashes, (reddish-grey,) - - 13.1oS ^ ' 

100 00 lOU.OO 
The ashes were found to be composed of 

Silica, , . . . 7.19 

Alumina and oxide of iron, 5.68 

Lime, ....-.■..■■-- .05 

Magnesia, -...-.-... .06 



13.10 
The iiUimaie composition of this coal, dried at 212°, is as follows: 

Carbon, 66,000 

Hydrogen, 4.244 

Sulphur. .8S0 

Oxygen, nitrogen, and loss, 13 436 

Ashes, • - - 15 500 

100.000 
The large proportion of earthy matter in this coal considerably di- 
minishes its value; but, as the ashes contain but very small quantities 
of lime and magnesia, they will not be likely to fuse into clinker, ex- 
cept at an exceedingly high temperature. The specimen exiunined 
appeared to have been taken from the out-crop of the coal ; it is possi- 
ble that the interior portion may be more pure, although it is likely to 
contain rather more sulphur. 

No. 1 35 — Coal. Labeled "Wrighfs Mountain Coal, Toiunes and 
Klrkwdl, ffopJcins county, K//." 
This coal, of which tlie description and proximate analysis are given 
on page 339 of the former report, has been submitted to ultimate analij- 
w's with the following results, viz : 

Carbon, - .. 77.400 

Hydrogen, 4 999 

Sulphur, - ■ . - - - - - - - *I060 

Nitrogen, - ' 1.620 

Oxygmi and loss, ]2.62t 

Ashe3, - ...... ^ ..... 2 400 

lOO.OOO 
*E[ioBeauBl; pciated Ln the formac report O.IOS. 
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JEFFER80H COUNTY. 

No. 621 — I-Ldraulic LiMi^STiiNB (UiJBuKFi'.) "From the Falls of the 
Ohio river at LouisoiUe, Jefferson couniff, Kt/" 
A greenish-grey, dull, fine granular limestone; adheres slightly to 
the tongue; powder light-grey. 



ComposUion, dried stSIS" F.— 




Oarbonale of lime, - 


- 00.4:5 = 23 59 Lm 


CKibonaie of nrngnesin, - 


- !K67 = 8.y9 yy.r// 


Aluniinit. nnd oxides ol iru 


and 


niHiiyanese, 


^.!!3 


PliophoncHL-id, . 


.1.6 


SulpUuui; acid. 


. ! ./.8 


Po'iish, 


.32 


Suda. 


.13 








[ tli\<-!\, - 


Filii'ii nr.d ijisohiblo tilitdl 


s, - 25 71! 1 Alim.irn (■ 



The aiv-dried rock loat 70 per cunt, of moisture, at 212° F. 
The ai]al\sis of this wdl-liiiown water-lime will serve fov compavi- 
son ftith that of other limestooes supposed to pussess hydraidic quali- 



ties. 



No. 522 — Soil. Labeled ^'■Virgin S'dl, from E. B. O'Bmnon^sfarm, 
0''Baimon^s station, overlffiiiff cellular magnesian limestone, of the 
Upper 8ilvrian Formation, itveloe miles from Lonuvdle, Jefferson 
county, Kif." 

Dried soil of a grey-brown color; some small rounded particles of 
iron ore noticed in it. As this and the following soils were received 
just before this report was made up there was not time for digestion in 
water containing carbonic acid, to ascertain the relative amount of mat= 
ters soluble in that menstruum; they were therefore submitted to or- 
dinary analysis, dried at 370 F. 

The composition of this soil is as followas 



,y Google 



CHEMICAL EEPOaT OF GEOLOOICrU SWVEY. 221 

Organic and volatile miittfrs, -.-«---- 7,996 

Alumiviii, and oxides of iron and manganese, 7.480 

Carbon^Ue of lime, - -394 

Magnesia. .g40 

Plwphorio acid, --..-----■ .206 

Sulphuric acid, - - . . .082 

Potaitii, -Si'O 

Soda, .043 

S^ind and insoluble silicates, ...-..-- BS.IM 

Lo.s, ,226 

luU.OOO 
The air-dvied soil lost 4.42 per cent- of moisture at 3 1 0°. 

No. 523 — Soil. Labeled "Soil from an old field, over cellular magne- 
sian limestone of (he Upper Silurian Furmaiion, which lies from aix 
to hvehefeet beneath the surface. Has been from twenty -fioe to thir- 
ty years in cullivation; E. B. O'Eunmn's farm. {Would it be a 
good soil for the cultivation of the grape?)" 

Color of the dried soil light greyish-brown; lighter than the preced- 
ing. 
Composition, dried at 400° F. — 

Organic and volatile matters, - - 4 506 

Alumina, and oxides of iron and manganese, . - - - 6.240 
Carbuaaleof lime, .-------- .316 

Mugnesia, - ,200 

Pliosphoiic acid, - - - - - ■■ - • - .191 

Sulpliuric acid, . - . .067 

Potash, .158 

Soiia, .070 

Sand and insoluble silicates, ,--..-■ 68.318 

100.000 

The air-dried soil lost 2.80 per cent, of moisture, at 400° T. 

By comparison of the two preceding analyses it will be seen what 
the soil, which has been in cultivation for twenty-five to thirty yesiTS, 
has lost of its original value: Ftrst. It has lost organic and volatile 
matters, which is evinced also in its lighter color, and in the smaller 
quantity of moisture which it is capable of holding at the ordinary 
temperature, but which was driven off at the heat of 400°. These 
organic mattere absorb and retain moisture with great power. Besides 
ths uouriBhrneat which orgajiic matters in the soil give directly to veg- 
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etables, by their gtadnal decomposition and change, these substances 
also greatly iucreyse the solubility of the earthy and saline ingredi- 
ents in the soil, which ate necessary to vegetable growth. Second. 
It has lost some of every mineral ingredient of the soil which enters iro- 
to the vegetable composition: as lime, magnesia, oxide of iron, phosphoric 
acid, sulphur, and the alkalies. The only apparent exception fco this 
ia in the greater proportion of soda in the old soil than in the virgin 
soil. This increase may have been occasioned by the ordinary free use 
of salt on the farm, and its transfer to the cultivated field by the ani- 
mals feeding on it. It will be seen, in the third place, that the propor- 
of alumina and oxide of iron to the sand and silicates is smaller in the 
soil of the old field than in the virgin soil, cultivation having, perhaps, 
favored the wa-shing down into the sub-soil those Ingredients which are 
the most readily transported by water. To renovate this field to ita 
original state would require the application of ordinary barn-yard ma- 
nure, which contains ali the ingredients which have been removed from 
it except tbe alumina, and oxides of iron and mangamse. To supply 
these, if it be deemed desirable, the reel subsoil found on the washed 
slopes of the old field, presently to be described, would answer very 
well, applied as a top dressing; but the immediate sub-soil, next to be 
described, does not, by ite analysis, promise to be of any service in this 
or in any other respect. 

Would this be a good soil for the cultivation of the grape? If it has 
sufficient drainage to prevent the habitual lodgement of water in the 
sub-soil, there is nothing in the composition of the soil to forbid its use 
for this purpose. The soil which will produce good Indian corn will 
generally produce the grape. The vine requires for its growth, and 
the production of its fruit, precisely tbe same mineial ingredients which 
are necessary to every other crop which may be produced on the soil, 
differing in this respect from them only in the proportion of these sev- 
ral ingredients. The juice of the grape conliiins a considerable pro- 
portion of potash, much of which is deposited in the wine-cask, alter 
fermentation, in the form of tartar, (acid tartrate of potash,) and which, 
must be supplied to the growing vine from the soil to enable it to pro- 
duce the grape. It has hence been generally believed that vineyard, 
culture tends speedily to exhaust the soil of its alkalies, unless they 
are habitually re-appUed in manures. This is true in regard to every 
green crop whioh m carried off .the ground: as hay, turnips, potatoes,- 
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and especially tobacoo, and the fruits of the orchard ; whilst the 
indiaii corn and other grains carrj' off less of the alkalies they also re- 
quire and remove them in considerable proportion ; and Boussingault, 
of France, has arrived at the conclusion, from his experiments on his 
vineyard of 170 acres, in Alsace, that the grape does not remove any 
more of the valuable mineral substances from the soil, annually, than 
the ordinary grain and root crops. 

The following tabular view of his results, from an equal surface of 
ground to each crop, is given in Liebig aud Kopp's Jahreshericht fur 
1850. 



Removed by— 


Potaah. 


Soda. 


Lime, 


Magnesia 

3.91 
0.73 
0.95 


Pliosplio- 
ric acid 

3^50 
2,37 


Sulphuric 
aiiid. 


(Wine, - . - 
The Tine. Jlluska, - ■ 
(Small wood, 


1153 
ia.i)7 
4.64 


U.13 
0.13 


n.48 
3.50 
0,51 


1.03 
1,77 
0.53 


Total, .... 


28.34 


0.2G 


31.49 


5.58 


12.43 


3,32 


Potatoes, - - - - 

Beets, 

Wheat witb straw, - 


107.1 
45,9 


i 


: 


204 
323.0 


; 



The leaves of the vine were not taken into the estimation, because 
they fal! and decay on the soil. 

The quantity of grape-juice produced, per acre, is greater in this 
county than that obtained in the vineyards of France, but in the 
above figures, if they are to be taken as correct data, there is a wide 
margin for increase. The great repatatioo of Boussingault as an accu- 
rate analyst and observer must be the guarantee of their correctness. In 
corroboration of those facts are the more recent analyses, by Berthier, 
of the fruit and wine, stems, and leaves of the vine, showing that the 
great demand made npon the soil for alkali is not so much for the grapes, 
but for growth of the wood and the leaves, so that, if these are net re- 
moved, the crop does not prove inordinately exhaustive. 

To return to the two comparative soil analyses. The difference be- 
tween the proportions, of the valuable ingredients of the two above 
stated, may seem quite unimportant on a superficial examination, but 
when we apply these differences to the more than' iJiree millions of 
pounds of soil which are contained in an acre of ground, calculated on- 
ly to the depth of one foot, we may see their significance. Thus the 
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the poiaih in the virgin soil is in proportion of 0.200 per cent, and in 
the soil of the old field in that of 0.158. This proportion gives six thou- 
sand pounds of potaah to the acce of earth, one foot deep, in the new 
soil, and four thousand seven hundred and forty pounds only into the 
old, showing, that if the old soil was originally like the neighboring 
virgin soil, it has lost, amongst other ingredients, as much as one thou- 
sand two hundred and sixty pounds of pota-^h from the acre, within 
one foot of the surlace only. To restore to it this amount of altali 
alone wonld require the application of a large amount of ordinary 
manure- 

No. 524 — Sub-soil. Lahelcd "'Suh-soil, seven to iwelue inches under 
the surface, old field twenty-five to thirtij years in cultivation, over cel- 
lular magnesian limestone of the Lower Silurian Formaiion, E. B. 
O'BaJinon's farm, Jefferson county, Ky." 
Color of the dried soil light greyish-brown. 
Composition, dried at 400° F — 

Oi->fMtiic an'! volaiile mHtLers, --...-. 2 fi44 

Alumina, and oxides of iron and mangancf^e, - . - - 6 TMj 

Oaibnnate of lime, .g.';6 

Miifjnesia, - .?26 

riiospliorio Rcid, .......-- .usg 

Sulphuric acid, .,,. = ,...- .Diss 

Putaah, - - . . - - - - - ' <■ .liil 

Soda, -,, = ...-... .028 

Sfind and insoluble silicates, ...„-.. cg guo 

Loss, .049 

lUO.OOO 
The air-dried sub-soil lost 2.98 per cent of moisture at 400" F. 
By the examination of this upper sub-soil it does not appear that 
any of the valuable ingredients of the surface-soil have lodged in it. 
It contains, it is true, more potash, and has less organic matter, but In 
other respects does not materially differ from the upper soil. A 
greater difference may be seen in the deeper sub-soil, the analysis of 
which will next be given. 

No. 525 — Sub-soil. Labeled "Red sub-soil, on the washed slopes of an 
old field, found almost universally a few feet under the surface, E. B. 
O' Bannoris farm, Jefferson county, Ky" 
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Color of the dde<l so'ti light brick-red; it contains some small nod- 
ules of iron ore. 
Composition, dilKil at 400° F. — 

Organic and voiulilu matters, ■ - - - - - - 3112 

Alumina, and oxidea of iron and manganese, .... n.o20 

Carbonftle oflinie, , . . . .194 

Magnt-sia, .366 

Pliosplioric acid, ......--■ .497 

Sulphuric acid, - - - .088 

PuUsli, .......... .297 

SoJa, - - - - -111 

8.ina and insoluble silicates, - 77.434 

Loss, .881 

100.000 
The air-dried suh-soil lost S.GO per cent, of moisture, at 400^ F. 

No. 52fi — Soil. Labehd "Soil from a poor point of oil fichl, tvliere 
grmel iron ore prevails, E. B. O^Bamon's farm, Jefferson county, 

Kur 

Color of the dried soil luther lighter than that of the preceding ; 

soft pebbles of iron ore, very darlc in appearance when broken. 

Cumpontinn. dried at 380° F.— 

Organic and volatile matters. • 4.390 

Alumina, and "xiJea of iron and manganese, . - - • 11.84J 

Carbunate of lime, 23fl 

Magnesia. .216 

PhoH^pliorie acid, ......... .126 

Sulpliui-ic acid, ......... .109 

Pi-tash, .239 

Sodrt. ,043 

Sand and insoluble silicates, ....... 82.G!'4 

Loss, ..-..,-.--. .458 

lOO.OUO 
The air-dried soil lost S.9 t per cent, of moisture at 380° F. 
The cause of the unprodiic!;iv.mess of this soil lies morj isi the state 
of aggregation than the compnsition, as shown by the chemii'al sumly- 
sis. The v liiable ingredients necessary to vegetable growth are con- 
tained in it ill at le 1st as large proportions as in the earth from the other 
portions of the field; but in this there is doubtless a larger quantitij 
of them hchd vp in the pebbles of so-callet^ iron ore, which the fibres 
29 
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of the vegetable roots cannot penetrate. If, by any means, tliese were 
to be disintegrated or pulverised, the soil would doubtless be rendered 
more fertile. Doubtless if these several soils had been digested in the 
carbonated water this one would have given up much less of sohibh 
extract to that mensti'uum than the others. The iron gravel, diffused 
through this soil, has been also submitted to analysis. 

No. 527 — Feeruginous Gravel. Labeled "Gravel of Iron Ore, dis- 
seminated in the subsoil over cellular magnesian limeslone, E- B. 
O'BannorCs farm, Jefferson eounty, Ky." 

Irregular tuberculated lumps, from the size of a large hickory nut 
down to that of a mustard seed; easily broken; fracture showing a 
general dark appearance, like that of peroxide of manganese; some of 
the lumps presented some included lighter earthy matter like clay ; 
powder of a snufF-brown color. It dissolved in hydrochloric acid with 
the escape of chlorine. It contained no protoxide of iron, but much 
oxide of manganese. 
Composition, dried at 212' F.— 

Oxide of irott and alumina, 33.90 

Brown oxide of manganese, 4.28 

Carbonate of lime, ........ .53 

Carbonale of magnesia, 1.22 

Alkalies and acids not estimated. 

Silex and insoluble silicates, - 68.18 

Combined water, 8.20 

Loss. 1.64 

100.00 
Dried at 212° it lost 2.80 per cent, of moisture. 

No. 528 — Limestone. LiAehd ^'Cellular (Maffnesian?) Limestone, 
found ahoiit six to ten feet under the surface of the ground, where the 
preceding soils loere collected, O^Bannon's farm, Jefferson county, 
Ky. Upper Silurian Formaiion" 
A light-grey, friable cellular rock, layers and cavities covered with 

minute crystals, 
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Composition, dried at 212° F. — 

Carbonate of lime. - - - S0.76 = 2B.49 Lime. 

Carbonate of magnesia, - - 45.00 
Aluraiaa, oxides of iron nnd 

manganese, and phosphates, 1.78 

Sulpburic acid, - - - .04 

Potash, - - - • - .21 

Soda, .... - .35 

Silex and insoluble silicates, - 2.48 

100.62 
The air-dried rock lost 0.20 per cent, of moisture at 212°. 

No. 529 — Soil. Labeled ''■Virgin soil, over compact magnesian huild' 
ing stone of the Upper Silurian Formation, White Oak ridge, at 
Pleasant Grove meeting house, Wm. Galeg^s farm, tTfferson countg, 
Kg. {This soil is considered not more than one half as proditcHve as 
that over the cellular magnesian limestone") 
Dried soil of a dirty grey -buff color. 
Composition, dried at 400° F.— 

Organic and volatile matters, .----. 3,761 

Alumina and oxides of iron and manganese, - - - 6,952 

Carbonate of lime, - - ~ - ■ - - - .156 

Magnesia, - ^ . - - - ^ ^ ~ ^ ,240 

Phosphoric acid, .----.- = - .088 

Sulphuric acid, ,340 

Potash, .177 

Soda, - - .031 

Silex and insoluble silicates, 88,294 

100.039 

The air-dried soil lost 3.22 per cent, of moisture at 400°. 

Contains less organic matters, phosphoric acid, and alkalies, and a 
larger proportion of sand and silicates, than the soil over the cellular 
magnesian limestone. 

No- 530 — LiMESTosG. Labeled "Mag^tesian Building Stone, found un- 
der the preceding soil^ Upper Silurian Formation, same locality as 
the last, Jtfferson county, Ky" 
A fine grained, light-grey limestone; weathered eurfaces having a 

buff discoloration, with peroxide of iron; under the lens appears to be 

made up of a mass of pure crystalline grains. 
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CumiinsWoii, flricd mISIS" F. — 

C«rV>o-iHiri>r lime, - - r:G.:^6 = 51, C§ of fJme 

Ciirbonatii -.f magm^sia, - - 37.07 
Aliitnina, oxidts of iriiR and 

mHiigane^P, rti.d il,o-plu.tcs, 1.23 
Siili.luirTu Hcid, a Uhcu. 

P.-tasIi, .S3 

Soda, ----- .35 

SilfX and insoUibli; bilicat^s, - 5m 



The alr-clried rock lost 0.1 pf v cent- of moi^'tvre nt 2 1 2^, 
Tliia is pvulalily a very lUir.Uo stoiif; and; in coiiHT[iieiice of 
its viry slow diaiiittgratioti, can ronnmniio;ite viry little soluble inatfV- 
inl to tlie soil abovu it. It naniiilt's a good dial, in c-omiiOtiition, the 
iiiiignesiaii building Btone I'l'oni Onints' qviairy, in Riyetle comity, 
ivliicli is ixinarkable for its gnat duiubilily aiiiongat llitj rocks of iLat 



LAL'BEL COCMiy. 

No. 40G — Impure Caebonme of Ihon. Labeled '■^ Iron Ore. White 
Oak, Laurel amnti}, Ky., from General Jachon. {Examine for 
other metals.'''') 

A davk-gri:'y, fine gvaniilar mineial, sliowing minute sfangles of 
mica, and some incrustation, in parts, with sulphatt) of iime; weath- 
ered surGioe of yellowish and reddith -brown color. 



Specific gravity, • . ' . 
Componilloit, dritd at 212° F.— 






3.1S6 


CwrlKinate of iron, - 
Oxide of imn, 


- 32 9fi[ 

- 60ii 


= 19,10 per ce 


nt. of Iro>i, 


CarbuHiitti of lime, - 


= 9,95 






Ciirbunate of msiynesia, - 


- 3.C0 






Carbonate of inHEgaiieBO, 


.6-5 






Alumina, - ' - 


- 1-55 






Phosphoric acid, = 
Polash, . = ■ = 


= 1.00 

.4§ 






3oda. .... 


.01 






Sik'x and insoluble silicates. 


- 61.65 






.Orgauiu matter and loss, 


,98 







lOU.OO 

file air-diied mineral lost G.SO pts cent, of mmlure, at 212". 
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Contains too small a proportion of iron to be profitable smelted 
alone. 

No. 410 — Careohatb of Iron. Labeled "Iron Ore, Cra'fjs creek, 
Laurel cotmti/, K//. [Examine for othcrmelak.") 
A (Tensf>, dark-grey, fine granular rock; exhibiting some minute 
ep:ingles of mica ; wi_atliered surface (.lark-reddish and yellowish-li'uwn; 
powder grey. 



Specific gravity. 




Composition, diied at, 212" F. — 




Carbonii^e i.f tion, - 


08.46 


Oxid^ of iron, 


3 41 


CaihoiiHCe of lime, ■ 


.75 


CarboBHieof mngnesia, - 


- 3 73 


Cnrb(>rialB of mangani;se. 


- 1.^41 


Alumina, 


- I.-I3 


Pho>^p)iocic acid. 


.52 


PutHsh, 


.31 


SodH. - . - . 


.07 


Oi-g^nic matter. 


.79 


SileX and insoluble silicates, 


- 1963 



[ .= 5bA5 per cent, of Iro. 



10U.4C 
The air-dfied ore lost 0.40 per cent, of moishtre at 212°. 
A viry good iron ore, which could be readily smelted, after roast- 
ing, by the aid of the ordiiiaiy flux of limestone. 

No. ■< 1 1 ■^-Carbonate of Iron. Labeled "Iron Ore, two ami a half 
m'les from Mr. Ilargai^s, Robinson creek. Laurel eounljj, Kij. {Ex- 
amine fof other miiali") 

A dark-grey, dull, fine granular ore, with a shining mineral resem- 
bling zinc blend or brown ^•hr, filling some of the small fissures; nofc 
adhering to the tongue; powder yellowish-grey. 



a 33.0S per cent, of Jro», 



Specific grftviiy. 




ComposHioa, diied at 2! 2' F.— 




Caibonsite of iron, - 


- 660ii 


Oxide of iron. 


= 2.67f 


Carbonate of lime. 


- 6 85 


Garbonate of magnesia, . 


- 9,19 


Carbonate of manyanese, 


.88 


Alitmin*. 


.35 


riios^iioi.io acid, - 


Ji3 
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Potash, .34 

Soda, .33 

Silex and insoluble silicates, - 12.68 

Traces of sulphur, zinc, & loss, 1.09 

100.00 

The aii'-dried ore lost 0.40 per cent of moisture at 212°. 

Resembling the preceding, but containing rather less silica and 
more carbonates of iime and magnesia. This ore would require little 
or no iimestone to flux it; and ivould most probably yield its iron 
with facility, without any addition. 

No. 224 — Soil. Labeled "Soil of Laurel counti/, KentucJcy, derived 
from the argillaceous shale and soft sandstone, near ike base of the 
Coal Measure?, above the Conglomerate and, near the base of the Mii- 
riatiferous groups" 

Color of the dried soil dark-grey ; sifted through a selve, having 
one hundred and sixty-nine apertures to the inch, it left about one- 
eighth of its weight of fragments of soft reddish and dark-brown 
ferruginous sandstone. The finer portion, carefully washed with wa- 
ter, left about 42. per cent, of sand, of which all but about 5.5 per 
cent, was fine enough to pass through the finest bolting-cloth. The 
coarser portion was found, by the lens, to consist principally of round- 
ed and flat fragments of ferruginous sandstone. One thousand grains 
of the air-dried soil, digested for a month in water containing carbon- 
ic acid, gave up nearly two and a half grains of soluble extract, of the 
following composition, dried at 212°: 

e Grains. 

Organic and volatile matters, ,.,-..- 0.710 

Alumina, oxide of iron, and phosphates, .... - .287 

Lime, ......... .037 

Magnesia. -066 

Brown oxide of manganese, - .029 

Sulphuric acid, .171 

Potash, - - -067 

Soda. ' - - .007 

Kiioa, .,-.... = -., .130 

2.404 

The air-dried soil lost 3.G0 pet cent of moisiure at 400° F. 
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Dried at which temperature its composition is as follows: 
Organic and volatile matters, 



Oxide of manganese, 
Carbonate of lime, 



Phosphoric acid, 
Sulphuric acid, - 
Potash, 



Chlorine, - - - - 
Sand and insoluble silicates, 



.356 
.239 



LAWRENCE COUNTY. 

No. 466 — Coal. LaMed"Mc Henry's biff seven feet coal, branch of 
Three Mile creek, over sandstone, betiueen T%ig and Louisa forks of 
Big Smdy river, Lawrence county, Ky." 

A moderately soft, glossy-black coal, with some fibrous coal between 
the laj'ers, aud occasionally some pyritous matter, and a little ochre- 
ous incrustation resulting from its decomposition. Heated over the 
spirit-lamp it decrepitated, softened, and swelled up considerably into 
an inflated coke, burning with a smokey yellow flame. A coking 



Specific gravity, 

Prox 
Misture, 

Volatile combustible matters, 
Carbon in the coke, 
Ashes, (lilac colored,) 

100.00 
The composition of the ash is as follows : 

Silica, 

Alumina, and oxide of iron, 

Magnesia, ------- 

Lo?s, - - 



male Analysis. 

\ Total volatile matters, 



39.60 
ei.fiO 
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SubtniUeJ to ultimate an ily^ia it gave tiie following reciilts: 

Carbon. ...-.-.--- 72.C55 

Hydrogen, - - - • - - - - ' • & ' ' 1 

Sulphur, ..--..--.- 1.75'J 

Oxyyen, iiitragen, nnd loss, ...... lauE'l 

Asli«s, .....-.--- i..m 

100 uoo 

No, 4S0 — Coal, Labeled "Eemers cord, three to four feel thick, three 
m'les above Terman-s Far//, Big Saiulij rim'-, Luforeiice comtif, Kij'^ 
A shilling pitcrh-bkek coul; not very li ml; br.aki.ig into thin 1 ly- 
ers; fibrous coal, with pyritous matter, evident by the lens, between 
the kyers, and some effl'ivesence of sulphate of iron. Over the s|iirit- 
lamp it softens, and the fnigments agglutinate and swell into it moder- 
ately dense eelluhtr cuke; it does not decr^iltate much. 

Sptcific yrEiviiy, ..--.-.. 1,353 
Prijximale Anajysis. 

Moisture, - • - - 4 101 T.,t<vlvoUtilc matters, . 37,30 

VoUiile .-ombuslible matters, - 3,'i,7ui 

C«rbon in ooke, - - - 5UH1) ^^^^^ ^^^ „ . ^g ^^ 

Aslies, (!iijlUj.Ti;y.) - - 9 2^1 

100 00 luO.OO 
The composition of tha ash of this coal was found to be — 

Grains. 

Silicii, ...- = ..--. ;j 39 

Alumina iind oxide of iron, ....... ^..tS 

Magne>i)i, ---•-.---- ,iu 

Litin!, a trace, and loss, ....,.,- ,35 

C,-10 
On vMlvwie awd//sis this coal gave 

Caiboii, .....-,... 70.200 

Hydrogen, --,-.--.-. 4. 777 

Sulphur, , . I 470 

Oxygen, nitrogen, and loss, ...... 13,953 

Ashes, - 9 6u0 

100,000 
Both very good caa!s, with a little more than the average proportion 
of &3hes. 
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No. 325 — FEaBUGiNOUS Limestone. Labeled "Segregations in the 

creek, seven miles Mow Milllom', {Hota mu(Ji Iron"}) Big Sandif 
Railroad, Lawrence county, Ky." 

A dark-grey, fine granular ore, with a dirty-yellowish-ljrowa weath- 
ered surface; resembles a dark colored limestone; powder of a light- 
grey color. 
Composition, diied at 212° F. — 

Crirhonatt of Hme, ...-..-- SO. 95 

Carbonate of mngiitsia, 4.53 

Carbonate of ii-on, 3-01 

Oxide of iron, 4.6S 

Alumina, 1.91 

Pliospboric acid, ,36 

Potash, ...,.,--.. .57 

Soda, .31 

Orgnnic matters, ----- .... 2.00 

Sltx and insoluble silicates, - - 32.17 

100.43 
The air-dried minei-allost 0.70 percent, of moisture at 212°. 

LTNCOLN COUNTY. 

No. 53i — MiNER.il, Water. Lahkd"From the Grove Spring, in the 

yard of the proprietor of the Crab Orchard Springs, Mr. Caldwell, 

Lincoln county, Ky.^^ 

A chalybeate water, which had deposited a little of its oxide of iron 
in the bottle in which it was brought. 

Evaporated to dryness, at 212°, this water left 0.384 of a gr.iin of 
solid residuum to the 1,000 grains of the water. 

The composition of this mineral water was found to be, in I,00O 
grains of the water — 

Carbonate of iron, ■ • - 0.021 1 

Carbonate of manganese, - .006 '■ Held in solution in tbe water, 

Carbooate of lime, ■ - .195 .^ by caibonic ocitf, 

Carbonate of ijiagnpsia, - - .041 J 

Sulphate of magnesia, * - .066 

Sulphate of potasli, - r .013 
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Chloride of sodium, 


- ,013 








Silica, - - - - 


- .040 








Nitric acid, a trace. 


0,384 








It contained also free carbonic acid, which 


was 


not 


estimated 



No. 532 — MiMiBAiJ, Water. Labeled '^From the 'Bromi Spring,* half 
a mile from Orah Orchard, on the Lancaster Turnpike.^* 
A chalybeate water; it had been partly decomposed, and the oxide 
of iron separated in the bottle during carriage, but ite composition 
was ascertained after mixing the sediment fully with the water. One 
thousand giains of the water left 0.442 grains of solid residiiam, on 
evapovation to dryness, at 212°. 

The composition of this water was found to be, in one thousand 
grains — 

Donate of iron, - - - 0,028 ~1 

1 the water. 



Carbonate of iron, - 


0,028 ~i 


Carbonate of manganese. 
Carbonate of hme. 


.005 I Held in solution in 
.117 \hj free carbonic acid 


Carbonate of magnesia. - 
Sulphate of magnesia, - 
Sulphate of lime, - 
Sulphate of potash, 
Chloride of sodium. 


.020 J 

.112 

.015 

.028 

.018 


Silica, .... 


.046 


Moisture and loss, • 


.053 




0.442 grs. 


Hbe free carbonic acid, also 


present, was not estimated. 



No. 533 — Mineral Water. ^^From the '■Field 8prir)g,' on the lot of 

ihe proprietor of the Crab Orchard Springs, Mr. John H. Caldwell, 

lAncoln county, Ky." 

A chalybeate water. A thousand grains of the water contain about 
0.446 of a gi-ain of solid matter, dried at 212°. 

The composition of this mineral water may be thus stated, in one 
thousand grains of ihe water — 
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Carbonates of iron & macgaaese, 0.016; 


Carbnnate cif lime, - 


- .139' 


Citrbonate of magnesia, 


- .13li 


Sulphate of maguesia, 


- .066 


Sulphate of soda, - 


- ,024 


Sulphate of potash, 


- .022 


Chloride of sodium, 


. .008 


Silica. - 


- .041 



- Held ill solution by oarhotiic acid. 



0.446 
The free carbonic acid present was not estimated. 
Whilst these three chalybeate watere each contain about the ssimts 
Amount of saline matters, they present some differences in the propor- 
tions of the several ingredients. The "Brown Spring" contains rather 
the largest quantity of carbonate of iron, and the "Field Spring" the 
least. The carbonate of magnesia is in larger amount in the Field 
spring, and the sulphate of magnesia in the Brown spring. The pro- 
portion of carbonate of lime is highest in the Field spring. 

All these waters are good saline ehdyheates, and applicable in all 
cases to which such remedies are appropriate. Whether experience 
in the use of the waters from these several wells has exhibited any dif- 
ference in the effects on the system, attribatable to the slight difler- 
ences of composition, the writer is not infonned. 

By comparing these with the waters from the several chalybeate 
springs at Bryant's springs, near Crab Orchai'd, to be described further 
. on, a considerable analogy of composition will also be observed. 

No. 534 — MiJiEEAL Water. Labeled "From Howard's Sulphur Well, 
one and a half miles from Crah Orchard, mi the Mi. Vernon road, 
Lincoln county, Ky" 
A vihUe sulphur water; hut all the sulphuretted hydrogen bad been 

decomposed by carnage- 

Specific gravity, 1.00007 

One thousand grains of the water contained 0.164 of a grain of 
solid matter, dried at 212°. 

The composition of the water is as follows, in 1,000 grains; 
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Carbonate of niRgnesia, 


0.065) 


Ciirlionate of lime, 


.0131 


Sulphiite of magnesia, - 


.012 


Sulphiite of polash. 


.008 


Alumina, and trace of plios- 




pba-o. . . - - 


.00 s 


Cliloiide of sodii!m. 


.017 


eilioiv, - - - - 


.022 



1 by cur&onic acid. 



It contained also snlphnretted hydrogen and caibonic arid gases- 
amount of which ^as not estimated. 

The nmdioiiial virtues of the water would depend pvincipally on the 
Bulphiiretted hydrogen, and on the dtpurative inflnence of the water 
taken iu considerable quantities; whether the saline ingredients, which 
together amount only to a little more than a gndu to the pound avoiir- 
diipois, are suffcient to esu't much sensible action on the system, is 
eomewhat questionable, especially as they are not of a Viry potent 
nature- Tliis water is, ueTtrtheless, a good weak sulphur water. 

Ko. 535 — MiKEBAL Water. Zahelcd "Wafer from '■Epmm Spring' 
{^A'o. 1) one mile from Crub Orchard, on the Lancaster TiirvpiJiP, 
Lincoln counfi/, A'//." 

Specific gravity, --...-.. 1,0041 
One thousand grains evaporated to dryness at 212° left5.42S grains 
of solid taiiue matter. The wattr was found, also, to contain a con- 
siderable amount of free carbonic add, which was not estimated. 
Compostiion, in 1,000 grains of the water. 



Caiboimleof Hme, - 


- 0.6731 


Ciii boiiHte of mogiiesia, - 


- 4l6i 


Carbonate of irtm. amice. 




Sulphate of loagwsia, 


. 3,454 


BulpliHte of lime. 


.203 


Sulpliatc of pntiish, 


- .067 


SulpbRleofeodn, - 


- .774 


Cliluiide of BodiuK, 


. .081 


eiita, - - - . 


- .060 



■ Held in soiutkm by carlmiiio acid. 
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Ko. 536 — MiSLRAL Water. Labeled "Wuicr from the Epsom Sprivg 

at Foley's, half a mile from the centre of Crab Orchard, on the Full 

Dick road." 
Specific gravity, - - 1,0068 

One thousand grains of the water, evaporated to dryness at 212", 
left G.88-1 grains of solid saline matter. 

The composition oi this water may be stated as follows^ in 1,000 
grains of (he water; 



Carbonate of lime, - 


- 0.9121 


Carbonatt of raHnyanese, 


. .V,^\ 


CarboDfiteof iron, a tra.ce. 




Sulphate of m^gnesiil. 


. 3.520 


Sulphaie of lime, - 


.ie5 


Sulphate of potash, 


.no 


Siilpliate of soda, - 


- 1.013 


Chloride of sodium, 


- -304 


Silica, .... 


.066 


MuisLure and loss, • 


- .593 



i\ by carboi 



The amount of free carbonic acid present was not estimated. 
Although the sulphate of magnesia, (Epsom Salt,) is the principal 
saline ingredient of these "Epsom Springs" at and near Crab Orchard, 
the presence of the other saline ingredients, and of the carbonate of 
iron, modifies greatly the action of Ihat well knowa stiit, so that the 
niedioiiml effects, from the use of these watere, is consider.ibly ditler- 
ent from that of a pure solution of sulphate of magnesia, and they 
are applicable to a greater variety of cases. 

The medicinal virtues of the saline matter of the Crab Orehrird 
Springs have been so highly appreciated of late that a large quantity 
of "Crab Orchard Salts," obtained by evaporating the water to dry- 
ness in iron kettles, has been sold by our druggists, and it has become 
an (i^Cfflff^ article. Some of this salts, as manufactured by Mr. B. 
H. Sowder, from the water of *-Sowder'a Spring," near Ciab Orchard, 
presently to be described, was submitted to chemical examination. 

Ko. 537 — Crab 0!icH.iRD Salm. Brought hj Mr. B. II. Sowder. 
A moist granular powder, with a slighb tinge of browui&bj like the 
vhiteet Havana migar; in appearance. 
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Dried at 212° it lost more tliau tweiiiy per cent, of moisture. 
Compontion, dried at 2(2° F, — 

Sulplia,le of magnesia, . - , ■■ - - ■■ (J3. 19 

Sulphate of soda, .--.■-- ^ • 4.20 

Sulphate of polaait, 1,80 

. Sulpbate of lime, 2 fi4 

Chloride of sodium, 4.77 

Carbonate of lime, magnesia, and icon, and silica, - ■■ - .89 

Bromine, a trace. 

Water of crystalktion and loss, ,„...... 22.61 

100.00 
This salt had been obtained by tlie evaporation of the water of the 
spring next to be described. The water was boiled down in an iron 
kettle, to a certain density, and then, after allowing it to stand for some 
time in a wooden vessel, the cleai' liquid, drawn off from the mixed de- 
posit of carbonates of lime and magnesia and oxide of iron, thrown 
down by boiling, was evaporated to full dryness. 

By some of the manufiicfcurers much attention is paid to this process 
of "purification" of the salt, so liiat it is entirely freed from oxide of 
iron and the precipitated carbonates, and is perfectly white ; but whether 
the removal of these ingredients of the water is not injurious to the 
full medicinal virtue of the saline matter may we!! be questioned. 

The Cmb Orchard salts have been much employed by the physi- 
cians of Lexington. They find them Jess diastic, and more tonic, 
than pure unmixed Epsom Salts, and more likely to act w\ tiie liver, 
in the manner of calomel, when taken in small doses. 

No. 538 — Mineral Water. ^'Sent hy B. H. Sawder from '^Sowder^s 
Spring" ahout a mile and a half from Crah Orchard, on ihe mrtk 
of the hill towards Bick's river, near its base, and some. 300 yardu 
from the river. Spnng yields about two hundred gallons a day. 

Specific gravity, 1 .006 

One thousand gi-ains of the water, evaporated to dryness at 212^, 

left 7.153 grains, of saline matter, in one thousand grains of the 

water. 
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Composition — 


Grains. 




Carbonate of lime. 
Carbonate of magnesia. 


:"S-- 


11 solution by carbonic 


Carbonate of iron, a trace 






Sulpliate of magnesia. 


- 2.989 




Sulphate of lime, - 


- 1,566 




Sulphate of potash. 


- .298 




Sulphate of soda, • 


- .3D8 




Chloride of sodium. 


- 1.000 




Silica, - 


- .021 





Bromine, a trace. 

7.153 
The amount of free caibonie acid present in this water was not esti- 
mated. 

No. 5S9 — Mineral Water. From BryanCs Springs, near Crah Or- 
chard. LiJ)eUd {JVo. 1) "Chalyieate Fountain in the valley/" Lin- 
coin county, Ky. 

The water had deposited a slight brownish sediment in the bottle, and 
the cork was somewhat blackened; it gave a little brownish-white de- 
posit on boiling; reaction neutral. 

It was found to have the following tomposilion,'\'a\,^^'i grains: 
Carbonate of lime, - - ^ 0.1181 jj^,^.^ ^^,^^.^^ ^ ^^^^^^.^ ^^.^^ 
Carbonate of magnesia, - - ,024J 
Carbonate of iron, with trace of 

manganese, - - - .007 

Sulphate of magnesia, - - .027 
Sulphate of potash, - ■- .010 

Chloride of sodium, - - .088 



0.291 of a grain, 
i'ree carbonic acid not estimated. 

No. 540 — Mineral Water. Frmn Brymfs Springs, Lincoln county, 
Ky. Laheled "Chalybeate {Mo. 2) from the Pasture Spring." 
A very slight, dark sediment had formed in the bottle, and the cork 
was more blackened than by the above described water; tastes more 
chalybeate than that; gave a slight, brown precipitate on boiling; reao- 
iSan neutral 
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Composition^ in 1,000 grains— 



Carbonate of lime, - 


0.095J 


Carbonate of magnesia, - 


.U3T!- 


Ciiibonak of ii-on, - 


.C2li 


Sulplmle of linn;, - 


,0!0 


Sulphate of m.igiicsia, 


.070 


Sulphate of potash, 


.026 


Chloinle ot sodium, 
feilica. - - - . 


.015 
.040 



Htld ill solution by carbonic acid. 



Free carbonic, not estimfited. 

A somewh:it stronger chalybeate than the "Valley Spring." 

No. 541 — MiNEEAL Wateb. Frovi Bryani''s springs, Lincoln county. 
Luheled ^'Sulphur Water (A'i?. 3) Valley spriiig." 
No sediment in the bottle; no discoloration of the cork; a very 
faint taste and smell of sulphuretted hydrogen; gave no sediment on 
boiling. 



omposiilon, in 1,000 gi 


ains — 

Grain. 




Carbonat«of lime. - 
Carbonate of magnesia. - 


;"3HeMi 


1 solution by carbonic 


Carbonate of iron, a trace 






Sulphate of lime, a trace. 
Sulphate of magnesia. 
Sulphate of potash. 
Chloride of sodium. 


.006 

- .025 

- .175 




Chloride of magnesium. 


.042 




Silica, - 


,015 





The free carlonic acid and sulphuretted hydrogen present in the water 
were not estimated; a weak saline sulphur zvaier. 

No. 542 — Mineral Water. JPro«! Brgmfs Springs, Lincoln .county, 
Ky. Labeled "■Stdphur Wafer {No. i)froin the Knob. Spring." 
A little floculent black precipitate in the bottle; the cork was some- 
what blackened; a more decided taste and smell of sulphur than in 
the last;, a alight taste. of common salt evident; no sediment formed 
OQ lioiling. 
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Composition, in 1,000 g' 



a trai 



Carbonate of iro 
Chloride of sodium, 
Sulphate of magnesia, 
Sulphate of lime. 
Sulphate of feoda, 
Sulphite of puiash, 
Silica, - 



The examination of the saline residuum, obtained by the evapora- 
tion of some gallons of this water, would doubtless give evidence of 
the presence of traces of iodim and bromine. The free carbonic acid 
and sulphuretted hydrogen were not estimated. A stronger and more 
active saline sulphur water than the preceding. 

No. 543 — Mineral Water. From Br^anfs Springs, Lincoln county, 
Ky. Labeled '^Mr. Stone''s sulphur water." 
A very little black flocculent sediment in the bottle, and the cork 
had been somewhat blackened; the odor of sulphuretted hydrogen 
was scarcely perceptible, and the taste very faint. Gave a light color- 
ed sediment on boiling. 

Composition, in 1,000 grains of the water — 
Carbonate of lime, - - 0.058 

Carbonate of magnesia, - - .116 
Carbonate of iron, - - - ,026 
Sulphate of lime, - - - .012 
Sulphate of magnesia, - - .023 
Sulphate of potash, - - .007 

Chloride of sodium, a trace. 



0.272 of a grain. 

The free earhonic add and sidphtiretted hydrogen were not esti- 
mated. 

In this, and in the other sulphur waters described, the sidphuretted 
hydrogen had been decomposed during the transportation of the water 
to the laboratory ; and the proportion of this gas, as well as of the 
carbonic acid, can only be correctly ascertained in water examined a: 



,, Google 



Hi CHEMICAL KBPOKT OF GEOLOGICAL 8URVEI. 

the fountain, or introduced there with care into bottles containing tlie 
proper re-agents, to bring these gases to a fixed state. 

No. 544 — Mineral Water. From Bryants Springs, Lincoln eounty, 
Ky. Labeled "■Well in front of Bryant's house." 
A little dark sediment in the bottle; no odor; a slight taste of Ep- 
som salt; deposits a whitish sediment on boiling. 
Composition, in 1,000 grains — 

Grains. 
Carbonate of lime, - ■ 0,480 j 

Carbonate of magnesia, - ■ .013 V Held in solution by carbonic acid 
Carbonate of iron, - - - .019) 
Sulpbate of magnesia, - - .904 
Sulphate of lime, - 
Sulphate of potash. 
Sulphate of soda, - 
Chloride of sodium. 
Silica, ' 



.090 



2.844 

The amount of free carbonic acid in this water was not estimated. 

This water resembles, in composition, the Epsom waters of the Crab 
Orchard springs, but, whilst it contains a smaller proportion of saline 
matters, it has a rather lai^er proportion of carbonate of iron and of 
sulphate of lime. 



No. S4o — Mineral Watee. Leveled '■^ Stone Spring" from i 
Springs, Lincoln county, Ky. . 

Presented nothing remarkable in taste and smell. There waa a lit- 
tle floGCulent precipitate of oxide of iron in the bottle, but the cork 
was not perceptibly blackened. One thousand grains of the water, 
evaporated to dryness, left tut 0.05 of a grain of saline matter, which 
consisted of 

Sulphate of magnesia; 

Sulphate of lime; 

Chloride of sodium; 

Carbonate of iron; 

Carbonate of lime; and 

Carbonate of magnesia. 
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Wi 



This is a remarliabiy pure water, and slightly chalybeate. Very 
few spring waters contain so small a proportion of salice matter aa 
this, which has only about a third of a grain to the avoirdupois pound. 

No. 407 — Carbonate of Iron. Labeled " 'Flat IdcJc Iron Ore,^ in 
burnt shale, near Stanford, on Thomas Hoknes' land, Lincoln conn- 
iy, Kyr 
A dense, fine granularj greenish-grey carbonate of iron; powder of 

a dirty buff color. 

Specific gravity, ------- 3.339 

Composition, dried at 212" F. — 



Carbonate of iron, - 


47.97) 


Oxide of iron, 


10,66i 


Alumina, 


2.99 


Phosphoric acid, - 


.36 


Carbonate of lime, - 


7.25 


Carbonate of magnesia, - 


12.13 


Carbonate of manganese, 


3.03 


Sulphur, 


.21 


Potash, 


.57 


Soda, - . - - 


.24 


Silex aud insoluble silicates, 


13,95 


Water aad loss, - 


.64 



[ 30.77 per cent, of /roB. 



100.00 
The air-dried ore lost 0.40 per cent, of moisture, at 212" F. 
A very good iron ore, which would require very little addition of 
limestone to flux it. 

LIVINGSTON COCNl'V. 

No. 240— Coal. Labeled "Union Company^s Goal, hoitom part, Liv- 
ingston county, Ky." 
A glossy pitch-black coal; firm,. but not very hard; a little fibroua 
conl, and some pyritous matter between the layers. Over the spirit- 
lamp it does not decrepitate except ia the pyritous portions; softens, 
swells a good deal, and agglutinates into a light cellular coke;, burn^ 
ing with a smokey Same. 

Specific gravity, -■ 1.356 

The vllimde analysis of this coal gave the following results: 
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Crtrbori, - ■■ 78.000 

Hydrogen, 4.977 

Sulphur, - - - - . .630 

Nitrogen, - ... - .6S8 

Oxygen and loss, ...,-...- 7.165 

Ashes, . - . , 8.600 

100.000 
Submitted to distillation, at a heat gradually increased to dull red- 
ness, one thousand grains of this coal gave 
148.00 grains thick dark -coloved "crude oil." 
38.00 grains ammoniaeal water. 
750.00 grains light cellular coke; and 

465 cubic inches of good gas. 
Like the rest of the soft bituminous coals, this does not yield a 
large quantity of oily or waxy matters on distillation; but it gives a 
large proportion of good coke, and doubtless would answer well for the 
production of illuminating gas. Its pi'oportion of sulphiic is moder- 
ate. 

LOOAS COUNl'Y. 

No. 217 — SuE"SoiL. Labeled "iSub-soU, southern pai'i of Logan conn- 

fl/, im miles from Fravklin, on the road from Keyshirg. {Siih-car- 

homferous Limestone Formation.y 

Color of the dried sub-soil of a handsome dirty orange, or brownish- 
reddish-yellow color. Carefully washed witli water this soil left 69-| 
per cent, of greyish-red sand, of which all but about 6^ per cent, was 
very fine; this coarser portion consists of rounded particles of hyaline 
and milky quartz, with a little admixture of ferruginous mineral. 

One thousand grains, dried at the ordinary temperature, were digest- 
ed for a month in water containing carbonic acid, to which it gave up 
only about half a grain of solid extiactj dried at 212°, the composi- 
tion of which was as follows; 

Organie and volatile matters, -■-.■.■.. 0.260 
Oxide of iron and alumina, ...... .036 

Brown oxid? of manganese, ..--.- .027 

Phosphoric acid, - . , ,0H 

Sulphuric acid, not estimated. 

Lime, -,.-...-.-. .037 

Magnesia. - .0.^3 
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Potash, .054 



0.685 of a gr. 

Dried at 400° P., this sub-soil lost 2.80 per cent, of moisture. 

Its emnposiiion, thus dried, was found to be — 

Organic and Tolatile matters, 3.14 

Oxide of iron, - 3.66 

Alumina, - . . 4.77 

Phosphoric acid, 14 

Sulphuric acid, not estimated. 

Carbonate of lime, ...-..--, .30 



Potash, .12 

Soda, .03 

Silex and insoluble silicates, ----...- 89.27 

102.01 
The analysis of this sub-soil may be compared with that of its au- 
periucumbent surface-soil, No. 141, given on pages 342 and 379, of 
the preceding report. It will be seen, that whilst that gave a larger 
proportion of soluble matter to the water containing carbonic acid, and 
contains a trifle more of organic and volatile constituents, and less 
phosphoric acid, yet the composition of the two is strikingly alike — 
making allowance for an evident error in the estimation of the oxide 
of iron and alumina, in this latter analysis, ivliich causes the apparent 
excess of aboat two per cent, in the sum. 

MONROE COUNTY. 

No. 418 — LiMoNiTE. Labeled "Iron Ore, Malone's farm, Cole's fork 
of Mill creek, Monroe county, KyP 
A dense Umonite, of a dark yellowish-brown color; with irregular 
cavities; and shining portions of a nearly black color; powder light 
yellowish-brown. 
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Vomposition, dried at 212° F. — 

Oxide of iron, - - - 76.90 = 53.B5 per cent, of Iron. 

Alumina, - - - - .27 

Brown oxide of manganese, - .95 

Carbonate of lime, - - .27 

Magnesia, ... - .73 

Phosphoric acid, - - - ,30 

Potash, - - - - .20 

Soda, .08 

Silex and insoluble silicates, - 9.35 

Combined water, - - - n,79 

100.84 

The air-dried ore lost 1.40 per cent, of moisture, at2l2° F. 

Quite a pure hydrated oxide of iron, which, for successful smelting, 
must be mixed with poorer ores and limestone. As preYiously stated, 
experience has proved that imn ores containing more than fifty per 
cent, of iron eatniot be so cheaply smelted in the high furnace as those 
which contain a larger proportion of earthy ingj'edientiS. 

No. 228 — Soil. Laieled ''Soil from the dividing ridge between Bar- 
ren and Cumberland rivers, where the hroom-sedge grass prevails^ 
Monroe county, Ky. {Sttb-carboniferous Sandstone or Knob For- 
mation)'''' 

Color of the dried soil dark yellowish-grey. Sifted through a seive, 
with about lt)9 apertures to the inch, some cherty fragments were left. 
Carefully washed in water it gave about 52. percent, of srmd, of which 
all but about 14. per cent would go through bolting cloth of 5,000 
apertures to the inch; this coarser sand consisted of rounded particles 
of hyaline and milky quartz, and of yellow, red, and brown ferrugi- 
nous quartz. 

One thousand grains, dried at the ordinary temperature, and digest- 
ed for a month in water containing carbonic acid, gave up nearly three 
grains of soluble extract, of which the compos'dion was — 

Organic and volatile matters, 0,920 

Alumina, oxide of iron and phosphates, -.--,.- .468 

Brown oxide of manganese, not estimated. 

Oarbonaf* of lime, ,.,...... 1.078 

Magnesia, . . - , .026 

Sulphuric acid, - - .119 

PotHsli, .040 
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Soda, .040 

Silica, .110 

Loss, .053 

2.863 

The air-dried soil lost 1.82 per cent of moisture at 365° F.; dried 
at which temperature its composition was found to be as follows : 

Organic and voktile matters, 4 130 

Alumina, , . . 2.700 

Oxide of iron, 2,120 

Carbonate of lime, .106 

Magnesia, .200 

Brown oxide of manganese, .116 

Phosphurio acid, .075 

Sulphuric acid, not estimated. 

Potash, .119 

Soda, - - .122 

Silex and insoluble silicates, 89.393 

Water and loss, .913 

100.000 

No. 454 — Zinc Ore. Labded " Zinc and Lead Ore" from the ro'^s 
under the Devonian Black Slate, Sulphur Lick, Monroe eounty, KyP 
A fiue granular rock, containing carbonate of lime, with sulpharets 
of zinc and lead disseminated through it. 
mposition — 
Sulphuret of zinc, - - - 77.33 = 61.77 per cent, of Zinc. 
Silica, &o., - - . - 17.48 
Carbonates of lime and magne- 
sia, and sulphuret of lead dis- 



100,00 
If found in sufficient abundance might be profitably employed in 
the manufacture of zinc white paint. 

MUHLBNBURG COUNTY. 

-No. 464 — Coal. Labeled "Wnlk&'''s Coal, one and a half miles west 
of Turners, Muhlenhurg county, Kyf 
A dull looking coal, with the appearance of having been weathered; 
some signa of deeompoaed pyrites on its exposed surfaces; sepaiates 
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easily into thin layers, between which ai'e fibrous coal and impressions 
as of broad reed leaves. Over the spirit-lamp it does not decrepitate; 
bums with a amokey flame; softena and agglutinates somewhatj and 
swells into a moderately dense coke. 

Specific gravity, 1,271 

Proximate Analysis. 

*^°'^''^'"^' - ^ - - 3.60) ^^^^, ^^,^^^j^ ^^^,^^^_ . 45 30 

Volatile combustible matters, - 41,50) 



Carbon in the coke, - - 53.60) 

Aebes, (dirty bwff,) - - l.IO) 



Colce, (brigbt cellular,) 54.70 



100,00 100,00 
The composition of the ashes of this coa.l is as follows: 

Silica, - 0.29 

Alumina and oxide of iron, -,..-.- .ss 

Lime, .10 



The considerable proportion of lime nnd magnesia in this ash will 
make it more than usually fusible in a strong fire. 

By ultimate analysis this coal, dried at 212°, was found to be com- 
posed of 

Carbon, -..--,-... 79.577 

Hydrogen, - 5,199 

Sulphur, .640 

Nitrogen, oxj'gen, and loss, ,-,,... 13.384 

Ashea, - - - 1.200 

100.000 
Quite a pure coal, but its large proportion of oxygen and nitrogen 
prevents it from being a very good coking coal. 

No. 191 — Coal. Labeled "Boherfs Main Muddy Elver Coal, Muhlen- 
hurg county, Ky" 
A very pure looking, dark, glossy coal, with scarcely any appear- 
ance of fibrous coal between the layers, and only microscopical appear- 
ances of pyrites in a few spots; not soiling the fingers; firm, but not 
very hard. Over the spirit-lamp it decrepitates a little; burns with a 
smokey flame; softens, swells up, and agglutinates into a moderately 
dense cellnlar coke, with botryoidal promiaeuces. 
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Specific gravity. 1.263 

Proximate Analysis. 

Mol.ture, - . - ■ am T:M,A>.aim^iti,,. - 38.30 
Volatile combustible matters, - 32.50J 

Carbon in the coke, - - 56 70) -□ . , ^ . ^ , „,. 

,,,,.,, > Bright coke, - - 61.70 

Aslies, (light-grcy,) - - 6.00i ^ 

100.00 lUO.UO 
The proximate analysis of the lower portion of this coal was given 
by Dr Oiven m his first report, page 142. 

The composition of the ashes vm& found to be — 

Silica 2.99 

Alumina, with latle oxidfi of iron, 1.68 

L'me. .27 



5.00 
Submitted to ultimate analysis this coal, dried at 212° F, gave of 

Carbon, - 74.455 

Hydrogen, .-..-...-, 4.933 

Sulphur, . ,906 

Nitrogen, 1,030 

Oxygen and loss, 13.076 

Ashe.s, 5.600 

100.000 
By destructive distillation, at a moderate heat, one thousand grains 
of Roberts' coal gave 

102.10 grains of thick black tarry matter; 
119.80 grains of ammoniacal water of a dark purple color; 
669.50 grains of bright coke; 
Leaving 118. 60 grains for loss and gas, 

1000.00 

The gas collected measured only 370 cubic inches, and was of mod- 
erately good quality. 

This coal is not, therefore, very well suited to the manufacture of 
gas, nor for the production of Paraffin and Benzole, &c., by destruc- 
tive distillation. 

Its large proportions of oxygen and nitrogen injure it somewhat for 
these purposes: the hydrogen being, to an equivalent amount, nionop- 
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olized in the production of water anil ammonia, by union with these 
gases ; but it is a very good coal for domestic and maiiulacturing pur- 
poses generally, and no doubt yields a very good coke. 

The dark purple color of the am7noniasal water, obtained by its dis- 
tillation, is due to the presence of sulpho-cyauide of amraooium, which, 
by action on the iron of the tube of the retort produced the character- 
istic dark-purple compound, sulpho-cyanide of iron. Besides this com- 
pound the ammoniacal water contained hydrosulphate of ammonia and 
carbonate of amaionia. 

No. 156 — Coal. Labeled "{McLean) Airdrie Coal, heloio the clay 
parting, six and tkree-iwelflhs feet thick, MuIiUnhurg county, Ky." 
The proximate analysis of this coal was given on page 352, of the 
former report. 

Ultimate Analysis. 

Carbon, 76 091 

Hydrogen, 5,222 

Sulphur, 1.350 

Oxygen, nitrogen, and loss, ]3.937 

Ashes, - 3.400 

100.000 
Does not differ much in composition from Roberts' coal, but the 
specimen examined contained rather more sulphur. 

No. 157 — Coal. Labeled "Eades Coal, two and ahalf miles soutk- 
tocst of Greenville, MuJilenhiirg county, Ky." 
The proximate analysis of this coal is also given on page 352 of the 
former report. 

Ultimate Analysis. 

Carbon, 76,855 

Hydrogen, 5,244 

Sulphur. - .654 

Oxygen, nitrogen, and loss, .-..-.. 13.847 
Ashes, 3,400 

100.000 

Goaely resemble the two preceding in composition and properties. 
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OHIO COUNTY. 

No. 405 — LiMONiTE. Lahekd "Iron Ore? Top of the hill at Mr. 
Frenches, seven miles north of Harlford, Ohio coimty, Ky.'"'' 
A porous, yellowisb-brown mass, containing a small bi-valve shell; 
under the lens exhibiting a lew minute spangles of mica and grains of 
£and, united by a ferruginous cement; powder yellowioh-brown. 
Composition, dried at 212° F. — 

Oxide ofiron, - - - 39 48 = 27,64 per cent, of /j-on. 

Alumina, .... 1.81 

Brown oxide of manganese, - 1.77 

Phosphoi-ic acid, 



Sikx and insoluble silicates. 
Combined water, 



The air-dried ore lost 1-00 per cent, of moisture, at 212". 
Rather a poor silicious ore. 

H'o. 413 — LiMONHE. Labeled "Argillaceous Iron Ore, at Livcnnores 
landing, Ohio county, Ky." 
Portion of a flat noduliir mass, formed of concentric layers of brown- 
ish-yellow hydrated oxide of iron ; dull ; adhering strongly to the 
tongue; powder brownish-yellow; when it lias been calcined, of a 
bright Spanish-brown color. 
Compositian, dried at 212° F. — • 

Oxide of iron, - ■ - 60.18 = 42.14 per cent, of /row. 

Alumina, . . - . 4,85 



Lime, a trace. 
Magnesia, 
Brown oxide of k 
Potash, 
Soda. - 



Silex and insoluble silicateB, 
Combined water. 



19.75 
13.. 4 



The air-dried ore loet 1.80 per cent of moisture at 212° F. 
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Ko. 455-— Limestone. Labeled '^Hydraulic Limestone, Jive miles north 
of Hartford, Ohio counts/, Ky.^'' 
A dark-grey, compact, limestone; glimmering with minute facets of 

calcareous spur; not adhering to the tongue; powder light-grey. 
Specific gravity, 2,721 

Composition, dried at :^12° F.- — 

Carbonic acid, ,,.--..-. 38.55 

Sulpliuric acid, ,80 

PliOfphoric acid, - .12 

Lime. 47.06 

Magnesia, 2.39 

Alumina and oxide of iron, - 1,44 

Potash, .29 

Soda, .24 

Siiex and insoluble silicates, 9.96 

100.85 
The air-dried rock lost only 0.30 per cent, of moisture at 212° F. 

No. 459 — Coal. Labeled "Pitdiener's Coal, Green river, Uvo miles 
above Livermore, Ohio coimti/, Ky." 
A shilling pitch-bUick coal; not very hard; with some little infll- 
:riili'd pyrites. Heated over the spirit-lamp did not decrfpitate much, 
Um fragments softened, swelled up, and aggUititsated, lorming au in- 
ftal-cd coke. 

Spficific gravity, 1.272 

Froximfite Andy sin. 
^'^'"''"■^' - ■ - ■ s.-w* Y^^^j^^i^^jj^^^^^^ 4g_^0 

Volatile combustible matters, - 41 20i 

Carbon in the coke, - - IS-^Ol ghinjng cellular coke, - 53,30 

Ashes, (yellowish-grey,) - 4.40 i 

100 00 100,00 
The composiiion of the ashes was found to be 

Silica, . . 2.18 

Alumina and oxide of iron, ..--... i.gg 

Lime, a trace. 

Magnesia, - - - - - - - - - - ,10 

Loss, ............ .14 

4.40 
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The idiimate composition of this coal, dried at 212'^, is as follows: 

Carbon, - 71.618 

Hydrogen, 5,377 

Sulphur. - - 1.760 

Oxygen, nitrogen, andlosK, ------- 16.465 

Ashes, 4.800 

100.000 

No. 470 — Coal. Labeled "Barrefs Coal, itvo miles north of Hart- 
ford, Ohio county, Ky^'' 
A shining, pitch-black coal; apparently pure, except from some mi- 
crosGopieal Jipptarance of pyrites in the fibrous coal which separates 
the layers, and some efflorescence of sulphate of iron, Over the spir- 
it-lamp it decrtipitutes a little; bur qs with a yellow smukey flame; 
softens and welts up a good deal, the fragments agglutinating into a 
light cellular coke. 

Specific gravity, .-...-. 1.311 

Proximate Analysis. 
Moisture, . , - - 4,7UI Total volatile matters, - 42.60 
Volnule eombus-iible matters, - 37 9u) 



n in ihe uiike, - - 52.U2| 

;. (lii.l>l-ihi>Col:iU-br..wn,) 6 38) 



Lii^lU shining coke, - 67 40 



!(^u,i;u 100,00 
'ihf c.,-HipiJ.-iUuu oi' Uiv' a^h..s is n^ followii: 

Silicn, - - ' 1 24 

Oxi'i. o! iiiiii rtT.d aliirnirm, 3,83 



The ulllmaie composition of this coal, dried at 212'^, is as follows: 

Carbon, 74.610 

Hydrogen, - 6,332 

Sulphur, 3 064 

Oxygen, nitrogen, and loss, .-----. 12,604 
Ashes, 4.600 

100,000 

The per centage of sulphur is quite considerable. 
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No. 401 — Coal. -Labeled "M: Jacksm's Coal, one mile below Crom- 
well, Green nver, Ohio county, Ky." 
A very dark and giossy coal ; easily breaking into cnboidal frag- 
ments; fibrous coal between some of the layers, but no appearance of 
pyrites or other impurities. Over the spirit-lamp it does not decrepi- 
tate; burns with a very smokey flame; softens very much; aggluti- 
nates, and swells into a cellular shining coke. 

Specific gravity, 1.272 

Proximate Analysis. 
Moblure, - - - - 6.601 ^^,^, ^^,_^,„, ^^„^^^ ^j g„ 

Volatile combustible matters, - 38.30) 

Carbon in tlie coke, • - 53.G01 t> ■ t.i it i i ti> .n 

,,,,,.,', \ Bright celiumr coke, - 66,10 

Ashes, (reddioh-gfey,) - - 2.60) 

100,00 100.00 
The composition of the ashes was found to be— 

Silica, - - 1.19 

Alumina, and oxide of iron, - 1,28 

Lime, .10 

Magnesia, = . - ■ - .06 

g.63 
Submitted to tiUimaic analysis, dried at 212% this coal gave 

Carbon, = . - 76.219 

Hydrogen, --.-..-. ^ . 5.177 

Sulphur, .......... 1.704 

Oxygen, nitrogen, and loss, ,-,.,. 14.900 

Ashes, ........... 3.000 

100,000 

No. 223 — Soil. Lahded "Soil, one foot deep, Mr. Harris', Morgan- 
town road, Ohio county, Ky. {Co(d Measures-)" 

Color of the dried soil light yellowish-grey. Carefully washed in 
water it left more than 52. per cent, of sand, of which less than 1. 
per cent, did not pass through 6ne bolting cloth. This consisted of 
flattened rounded particles of ferruginous sandstone. 

One thousand grains, dried at the ordinary temperature, and digested 
for a month in water containing carbonic acid, gave up about two and 
a third grains of brown extract, which had the following composition, 
dried at 213°: 
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Grains. 

Organic and volatile matlers, ,-.---- 0.770 

Alumina, oxide of iron, and phosphates, ... - - .317 

Lime, .274 

Magnesia, .123 

Brown oxide of manganese, -.---.. .049 

Sulphuric acid, .067 

Potash, .081 

Soda, .144 

Silica, .230 

Carbonic acid and loss, ..«-.... .275 

2.330 
Dried at 400'^ the air-dried soil lost 1.74 per cent, of moisiui-e; aud 
its composition, thus dried, was found to be as follows: 

Organic and volatile matlers, S.080 

Alumina, and oxides ol iron and manganese, . . - - 4.349 

Carbonate of lime, ,.---....- .176 

Magnesia, - - .166 

Phosphoric acid, .101 

Sulphuric acid, .413 

Chlorine, .016 

Potash, .157 

Soda, .015 

Sa.nd and insoluble silicates, - - - - - - - . 90.166 

100.639 
OWSLEY COUNTY. 

No. 160 — Coal. Labeled "Cannel Coal from IlaMoeJc's mine, between 
south and middle forks of Ke/nlueky river, Owsley counti/, Ky." 
This coal, of which the proximate analysis was given in the former 
report, page 354, has been submitted to ultimate analysis, with the fol- 
lowing results, viz ; 

Carbon, 76.781 

Hydrogen, 6.177 

Sulphur, .241 

Oxygen, nitrogen, and loss, 13.791 

Ashes, 3.0DO 

100.000 

A? it contains a larger relative proportion of hydrogen than any 

oth^*f the coals enimined, except the Breckinridge coal, it was sub- 
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mitted to destructive distillation at a heat gradually raised to dull red- 
ness, and the quantity of liquid combustible products is second only 
to tl at obtained from that coal. One thousand grains of this cannel 
coal, dried at the ordinary temperature, gave, on distillation, 

248.60 grmns of crude oil, (ihiek and dark colored); 
64 60 gvKins of atnmomao^l waitr; 

689. OU gruins of deiiatj coke. 

892.00 
Leaving IU3.U0 griiias fov loss and gHs-cous priidiici. 

The gas collected measured 370 cubic iucbes, and had a very high 
illuminating power. 

This cual, as well as the cannel coal on Troubiososm- croi-k, Br.alhitt 
county, described by Dr. Owen in t-he pi'eCL'diug report, might doubt- 
less be profitably employed iu the manufacture of Benzole, luhrieating 
oils, Parafiin, &c. 

PULASKI COUNTY. 

Ko. 452 — Carbonate of Iron. Labeled ''Headwaters of Indian and 
Rockhouse creeks, Grassy Gap Survey, Pulaski county, J\y" 
A dense, fine granular, dark-grey carbonate of iron, with a thin ex- 
terior layer of hydrated oxide; powder yellowisli-grey. 

Specific gravity, 3.344 



Oomfositlon, dried at 212° F. — 

Carbonate of iron, - - - 63 02) 

Oxide of iron, - - ■ 20,l3i 

Carbonate of lime, - - - 6.36 

Carbonate of magnesia, - - 7.48 

Carbonate of manganese, - .71 

Alumina, - - - - 1.95 

Phosphoric acid, - - ■ 1.13 



= 35.60 per cent, of Itok. 



Potash, 



Silex and insoluble silicates, - 9.45 
Organic matter, trace of sulphur, 

and loss, - - - - .16 

100.00 
The air -dried ore lost 0.50 per cent, of moisture at 212°. 
This could be very economically smelted, because it contains with- 
in itaelf all the materiab for the flux and the formation of cinder. 



,y Google 



CHEMICAL KEPOaX OF GEOLOGICAL SURVEY. 257 

Ores containing about this per centage of iron are more profitably 
worked than those which are richer. 

No. 467 — Coal. Labeled ^'Sears' Coal, Pitman Jiill, waiers of Pit- 
man and Buck creeks, Pulaski count?/, Ki/." 
A glossy, pitch-black coal ; seemingly pretty pure, with only mi- 
croscopicitl appearances of pyritous matter in the fibrous coal, which 
separates the thin layers, into which it easily cleaves. Over the spir- 
it lamp it softens a littie, does not decrepitate, nor swell up much; the 
fragments agglutinate only at the angles in contact. 

Specific gravity, - , - - - - - - 1.274 

Proximate Analysis . 

J*^''^*'"'^' - - - - 2.201 Total yoktile matters, - 41.10 
VoUtile Rrtmhiiatihle matters, - 38.9oS 

Carbon ill tlie coke. - - 67.00) r, i ro nn 

J- Dense coke, ■ - £8.90 
Ashes, (liglit-buffrgrey,) - - 1.90i 

100,00 100.00 
The composition of the ash was found to be — 

Silica. 0.69 

Alumina and oxide of iron, -.-.-.. ,e3 

Magnesia, - - ■ - - - ■ - - - .10 

Lime, a trace, and loss, -..-.-.- .§3 

1.90 
On uUimate analysis this coal, dried at 212°, g.ive 

Carbon, 73.608 

Hydrogen, 6.311 

Sulphur, - .380 

Oxygen, nitrogen, and loss, .... = .. 13.451 

Aalies, ....-- 2.250 

100.000 
This coa! is remarkable for its small proportions of earthy matters 
and sulphur. 

No. 4T1 — Coal. Labeled "Lotver Bed of Coal, siztij feet tinder the 
Main Coal, Cumberland Mines, Pulaski couniij, Ky." 
A pitch-black, pretty bard coal; cleaving into thin layers, which 
are separated by fibrous coal, in which there is scarcely any appear- 
ance of pyrites or other impurities. Over the spirit-lamp it does not 
decrepitate; swells up very little; burns with a reddish-yellow smoky 
flame; leaving a pretty dense shining coke- 
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Specific gravitjr, - - 1.311 

Proximate Analysis. 

^*°i^''^''^' - - - - ^■''Ol Total volatile matters, - 38.20 

Volatile combustible matters, 33.80) 

Carbon in the coke, • - 58.80) coke scarcely coherent, 61.80 

Ashes, {nearly white,) - - S.OoS 

100.00 100.00 
The ashes were found to be composed of 

Silica, 1.69 

Alumina, with a trace of oxide of iron, - . . - - l.SB 

Lime, _---.. .10 

3.17 
Submitted to vMimale analysis, dried at 212°, gave the following 
results, viz: 

Carbon, 76.364 

Hydrogen, - . . 5.200 

Sulphur, .420 

Oxygen, nitrogen, and loss, 14.716 

Ashes, - 3.300 

100.000 

In its lai'ge pioportioii of oxygen and nitrogen we probably see the 
cause why it does not soften and swell up much in burning. 

This, like the preceding, which it resembles, is also a remarkably 
pure coal. 

Ko. 546 — Impure Limonitb. Laleled "Iron Ore, found in masses of 
tons weight, mar the mill of Dr. Graham, Rockcastle river, Pulaski 
county, Ky" 

A dark-redj mottled with lighter-red, fine granular ore, containing 
gKuns of sand, and glimmering under the lens; does not adhere to 
the tongue. 

Specific gravity, 2.696 

Composition, dried at 212° F. — 

Sand and insoluble silicates, 69.18 

Oxide of iron, 27.18 

Alumina, .70 

Combined water, 3.60 

Magnesia and lime, traces. 

lOO.BG 
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Contains too much sand to be a profitable iron ore, yet it might be 
used to mix with calcareous ores, or, with limestone added, to assist in 
fluxing ores which were difficult to smelt in consequence of theiv too 
great purity from earthy matters. 

ItUSSELL CODK'IY. 

No. 226 — Soil. Labeled '^SoU and sttb-soil, icdtle land of RtisseU 
county, Ky., fimr miles north of Jamestown. {8uh-carhoniferous 
Sandstone, or Knob Formation-) 

Dry soil of a dark buff-grey color; sifted through a seive, with one 
hundred and sixty-nine apertures to the inch, some ferruginous and 
quartz pebbles were removed from it. Carefully washed- in water it 
left 57. per cent, of fine sand, of which all but about 5. per cent, 
passed through fine bolting cloth. These coarser particles appeared, 
under the lens, as rounded frdgments of quartz and ferruginous sand- 
stone, mixed with a few small entrochites. 

One thousand grains of the air-dried soil, digested for a month in 
water containing carbonic acid, gave up more than two grains of soh- 
ble brown extract, whioh, dried at 212°, had the following composition; 

Organic and volatile matters, ,...-. - - 0.910 

Alumina, oxide of iron, and phosphates, -...-- .287 

Lime, -.-..-■.. ^ - . .3(59 

Magnesia, .080 

Brown oxide of manganese, .069 

Potash, .143 

Soda, .050 

Sulphuric acid, , , . ,089 

Silica, .160 

Carbonic acid and loss, - - - .084 



The wr-dried soil lost 3.44 per cent, of moisture at 400° 1\ 
Dried at which temperature it was found to contain 

Organic and volatile matters, - - 4.170 

Alumina, and oxidea of ir(m and manganese, . - - - 4.478 

Carbonate of lime, .---■-.-. .176 

Magnesia, -..-. -..,. .oSf 

Phosphoric acid, .0'^^ 

Sulphuric acid, , , . ,227 



,, Google 



260 ClIEMICAL REPOKT OF GEOLOGICAL SURVEY. 

Polasli, . - . . .C63 

Soda. ---... ,068 

S^nJ and insoluble silicates, . 90.7B6 

Chlorine, a Inice. 

100.122 

The iarge proportion of sand and silicious niatteTs, and the small 
relative atnonntol' alumina and oxide of iron, and especially of phos- 
phoric Hcid and the alkalies, explain the poverty of this soil of the 
Knob Formation. Yet, as the silicious matter is in a slate of very 
fine division, even this, by skillful management in the proper applica- 
tion of manures, may be made and kept quite productive. Whether 
this could be profitably done would depend upon local circumstances. 

SIMPSON COUSTY. 

No. 480 — SoB-soiL Zabekd ^'Med sub-soil, northern pari of Simpson 
. caitiUf/, ihree-foarlhs of a mile frorn the Warren countij line, Kij. 
(^Siih-carboniferous Limestone Formatimhy 
Dried soil of a handsome brick-red, or light orage-red color. Care- 
fully washed in water it left about 45i per cent, of fine sand, mixed 
with some larger rouoded friigments of qu;irtz mineral, some cltar, 
eome milky, others ctilored light-red with oxide of iron, and about 
4 per cent, of coaser sand about aa fine as bar sand, composed of 
rounded particles of the same minerals. 

One thousand grains of the soil, dried at the ordinary temperature, 
digested for a month in water containing carbonic acid, gave up only 
about two-thirds of a grain of greyish extract, which had the following 
composition : 

Organic and volatile matters, - - . - ^ - 0.260 
Oxide of iron, alumina, oxide of manganese, and phosphates, .047 

Lime, .004 

Magnesia, .--...,-- .033 

Potssli, . , ^ - . - . ... .027 

Soda, ..,.,.-.-= .0§0 

.Silica, . ■ - - ' ■ ' ■ - ■ .157 

0.608 of rtgn 
The air-dried soil lost 4.14 per cent, of moisture aii SCO"; dried at 
which t«miierature ita composition was fouad to be aa follows; 
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Organic; aiij volalilu msitlcTS, ,....-. 7 02 

OxidK of iton, 8,82 

Alumina, - - - - 11 03 

Phospboiic acid, ..--.----- .34 

Crtrbonalc of lime, .....,--, .21 

Magnesia, .-.......-- .20 

Brown oxide of manganese ,--.-..- .13 

Potash, ...--..---- .19 

Sod«. .-..-- .06 

SnnJ and insoluble siUcntes, .----.-- 71.13 

Losa, .-..---.-.-- ,02 

100.00 
A portion of the vohHle malier stated above is no doubt 7j)ate7- com- 
bined with the oxide of iron and alumina, which are present in unus'i- 
ally largo proportions in this soil, and to the former of which it owes 
its fine red color. These ingredients give the soil the propertj' of fnrm- 
ing qnifce a fixed compound with orgmiic matters, as is shown by the 
fact that although this soil coatiins as much as 7. per cent, of organic 
and volatile substances, one thousand grains, digested for one month, 
gave up only tibout a quarter of a grain to the carbonated water. 
These snbstiinces also have a considerable attrietion for ammonia, ab- 
sorb it with grtat facility, retain it with such tenacity that water will 
not remove it, and are always found to coniain some of it after expo- 
sure to the atmosphere. Some of this red soil examined for ammonia 
was found to yield only 0.025 percent, of that compound, but this is 
equal to seven hundred and fifty pounds to the acre, to one foot depth. 
This amount is probably but a part of that really contained in this 
soil. According to the recent experiments of Th. Way, of England, 
all the soils examined exhibited considerable power of absorption of 
ammonin, from an atmosphere containing it, and will remove it from 
water which holds it in solution. By the analysis of Di- Kroker, in 
the Giessen Laboratory, and of several chemists in the employ of the 
Eoyal Prussian College of Husbandry, in Berlin, all the soils submit- 
ted to analysis, for the detection of ammonia^ were found to yield quits 
large proportions, amounting, in some of the German soils, to as much 
as 18,040 pounds to the acre of ground, to twelve inches of depth, 
and in a remarkable Russian black soil to nearly 50,000 pounds! 
From these facts Liebig, in his recent publication On the theory nad 
praaikeof ogriculiure:'^ {^^Ut^er Theork and Praxis inder Laiidwirlh 



,y Google 



J.b2 CHEMICAL REPORT OF GEOLOGICAL SURVEY. 

schaft." Braunschweig, 1856,) not yet translated into English, tri- 
umphantly contends, that as nitrogen (contained abundantly in ammo- 
nia,) ia so constantly and plentifnlly supplied by the atmosphere, the 
mneral ingredients of the soil are the only essential elements of vege- 
table stractares which are in danger of exhaustion, and which need be 
restored to the soil to maintain it in a state of fertility.. 

By comparing the above analysis of this peculiar sub-soil, with th;it 
of the surface-soil- from the same locality, detailed in the preceding 
report, pages 355-6 and 379, marked differences of composition and 
properties will be noticed. 

The sucface soil gave nearly three grains of extract to the carbonat- 
ed water, although containing less organic and volatile matters, bat it 
contains only about one-third as much oxide of iron and alumina as 
this sub-soil, and considerably more fine sand and silitates. The sub- 
soil contHins rather more phosphoric acid and alkalies than the soil; and, 
if gradually mixed with the surface soil, by deep ploughing, would 
give greater tenacity and strength to it, as it became exhausted by 
cropping. The great afilnity of this red sub-soil, for organic matters, 
might, however, cause too great a mixture of it with the soil to be at 
first rather injurious than beneficial, but the simultaneous application 
of lime to the land might be useful. 

JKIOG COUNTY. 

No. 420 — LiMoNiTE. Labeled "Iron Ore, — "Imiey-con^ ore''' — Capt. 
WiUiams', waters of Little river, Trigg county, Ky^'' 
A porous, friable minei-al, composed of numerous thin contorted 
layers of reddish-brown dense limonite, separated by soft ochreous 
matter; powder light yellowish-brown. 
CWiposiiton, dried at 212° F. — 

Oxide of iron, - - - 56.10 = 39,28 per cent, of //ok. 

Alumina, - - - - .45 

Phosphoric acid, - ■ - .3G 

Sulphur, a trace. 

Lime, a trace. 

Magnesia, . . . , .57 

Brown ozide of manganese, - 1.05 

Potash, • - • ■ ,34 

Sodft, .08 
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Silex and insoluble silicates, - 30. 15 
Combined water, - - - 10.70 



100.00 
The air-dried ore lost 1.00 per cent of moisture at 212*^. 
A good silicious limonite. 

No. 421— LiMONiTB. Labeled "Iron Ore, Hmmatliic variety, Cupt. 
Williams', waters of Little river, Trigg countg, KyT 
A dense, dark-reddish-brown limoDite, with some red and yellow 
oohreous incrustation, and cavities lined with botryoidal concretions; 
powder rich brownish-yellow. 

Specific gravity, 3.776 

Composition, dried at 212° F. — 

Oxide of iron, - - - 79.40 = 55.60 per cent, of Iron. 

Alumina, - - . - .45 

Piiosphoric acid, - - - .87 

Brown oxide oE manganese, - .67 

Magnesia, - - - - .60 

Potash, .21 

Soda, .06 

Silex and insoluble eilioates, - 5.75 

Combined water, - - - 11.98 

Loss, .02 

100.00 

The air-dried ore lost 0.70 per cent, of moisture, at 212°. 

A veiy rich limonite, which will not only require the addition of 
limestone bnt also of some silicious matter or ore to form a sufficient 
amount of cinder in the furnace to protect the reduced iron from the 
direct influence of the oxysen of the blast. The ore described just 
preceding this would, no doubt, answer this purpose admirably. 

No. 457 — Limestone. Labeled '^Hydraulie Limestone near Mr. Hen- 
dricks", four mles above the month of Little river, Trigg county, 
Kyr 
A dull, fine, granular, grey limestone; not adhering to the tongue; 

exhibiting a few small specks of of calcareous spar; powder of alight 

grey color. 
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SpeciSc gravii.y, ---.... 2,702 
<?om^oKi;;oft, dried at 2 12° F.— 

Carbonic ;icid, , 40.90 

Pliospboric acid, .C6 

Lime, ^3.91 

ilrtgnesia, ..,..,...-.- 7,00 

Alumina, oxide of iron, &c., .36 

Potash, --.-....., .21 

Soda, ,09 

Silex and insoluble silicates, - 8 36 

10U.G9 
Tho iiir-dned rock lost 0.30 per ceut of moisture at 212° F. 

No. 458 — LuiiSToNE. Labeled "IL/drauUc Limestone." 

SpeciGc gravity, 2.59C 

CompusUion, dried at 212° F. — 

Ciirboiiic acid, - - . . 38, S5 

Phosphoric acid, .92 

Sulphuric acid, .29 

Lime, 28.61 

Magnesia, . . 14.77 

Alumina, 1.23 

Oxide of iron, ....,-.... .73 

Potash, . » .27 

Soda, --...-..,.- .30 

Siliea and insoluble silicates, .-.--.. 33.68 

Loss, ----.-.--.- ,36 

lOU.OLt 
The air-di'icd rock lost 0.20 per cent, of moisture at 212° 

UNION COUNTY. 

No. 237 — Soil. Labeled "Soil, taJcen ten inches hcloiv the surface on 
Pond creek hoilom, eight miles north-eait of Oaseyville, Union eohnly, 
Kij ; called there "Black Bottom;" land of Esquire Gains, {No. 1.) 
{J)oal Measures^ 
Dried soil of a mouse color. Washed carefully with water ib left 

about 28. pL*r eeat. of mouse-grey fine saod, which contained about 3. 

per Cent, of coarseT quartz grains, mixed with rounded particles of .1 

ftiiTUgiaous mineral. 
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One thousaiiii grains, digested in wjiter containing carbonic acid for 
a month, gave up about two and a quarter grains of brown extract, 
which, dried at 212°, has the foLlowing composition, viz: 

Organic and volatile matters, 

Alumina, oxides of iron and manganese, and phosphates, - 

Lime, colored with oxide of manganese, 

Magnesia, .-.-..----- 
Sulphuric acid, -- ...-- . ,.. 
Potash, 



The air-dried soil lost 2.76 per cent, of moisture, at 365° F. 

Its composition, thus dried, was found to be — 
Organic and volatile matters, .--.---- 
Alumina, 



Oxide of iron, 

Carbonate of lime, . . . . 

. Magnesia, 

BrowQ oxide of manganese, - 

Phosphoric acid, 

Sulphuric acid and chlorine, not estimated. 
Potash, ..-..- 

Soda, 

Sand and insoluble silicates, - 



2.9G6 

2 tee 



.390 
.056 



(8.426 
.130 



100.000 

No. 235 — Sub-soil. Laheled "Suh-soil from the land of Esquire 

Gains, on the points making to Pond creek; taken a quarter of a mile 

distant from No. 1, {the preceding,) Umon county, Ky." 

Color of the dried soil buff-grey; when calcined of a brick -red. 

Washed earefuliy with water it left a considerable proportion of fine 

sand, (weight lost,) all of which passed through the finest bolting 

cloth. 

One thousand grains of the air-dried soil, digested for a month in 
water containing carbonic acid, gave up nearly a grain and a half of 
light-brown extract, composed of — 

84 
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Grains. 

Organic and volatile matters, -.---.-.. 0.700 

Alumina, oxides of iron and manganese, and phosphates, - - .048 

Carbonate of hmc, .128 

Carbonate of raagaesia, -.--....-- .|05 

Sulphuric acid, .061 

Potash, - - .068 

Soda, .030 

SOica, - .360 

].4eo 

The aii'-dried sub-soil lost 3.16 per cent of moisture, tit 400° F. 
Its composition, when thus dried, is as follows : 

Organic und volatile matters, -------- 2.740 

Alumina, and oxides of iron and manganese, 9.530 

Carbonate of lime, - ^ ........ . .§76 

Magnesia. .,---■.-.--.- .287 

Phosphoric acid, - - .- .147 

Sulphuric acid, - , , . .288 

Chlorine, - -. ^ . .. .003 

Pptash, ..-,... .185 

Soda, .056 

Sand and insoluble silicates, 86.130 

Loss, .358 

lOO.OOO 

No. 236 — Soil. Labeled ^'Soil, derived from the shaley roek above 

the Anvil Rock, forming remarkahle fioi Post Oak glades, Shawnee- 

town road, two afid a quarter miles north-east of Mulford Pagers 

land, Umon county., Ky. {^Coal Measures.^^) 

Color of the dried soil light-grey. Carefully washed with water ono 
thousand grains of the air-diied soil left five hundred and seventeen 
grains of fine sand, of which one hundred and eighteen grains were 
too coarse to go through fine bolting cloth, and consisted principally 
of nearly spherical particles of ferruginous sandstone and i^on ore, 
with roanded grains of quartz — hyaline, milky, yellow, and red. 

One thousand grains of the soil, digested in water containing car- 
bonic acid for a month, gave up about two grains of light clove-brown 
1 extract, y^Mch contmned the following ingredients : 
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Oi-ganlo and volatile matters, ---.- = -- 0.689 

Alumina, oxides of iron and manganese, and phosphates, - - .197 

Lime, .104 

Magnesia, .130 

Sulphuric acid, - . - .136 

Potash, - .086 

Soda, - - - .163 

Silica, -..,...-.--- .290 

Carbonic add and !os3, .226 



Dried at 370° this soil lost 3.54 per cent, of moisture, and had the 
following composition, viz: 

Organic and volatile matters, ..----.- 3,670 

Alumina, - 2.230 

Oxide of iron, ft.080 

Brown oxide of manganese, -------- ,080 

Carbonat* of lime, .-,.-.,.- .136 

Magnesia, .--.---...- .633 

Phosphoric acid, .088 

Sulphuric acid, .466 

Chlorine, ■ .003 

Potash, .087 

Soda, .062 

Sand and insoluble silicates, 87.250 

Loss, .215 

100.000 

No. 220 — Marl. Labeled ^' Marl, taken from a bed four feet thick, 
overlaying a bed of' coal eleven inches thick, near the top of a hill, on 
the land of Francis H. Shouse, Union county, Ky." 
Iq greenish, slate-colored lumps, containing fragments of encrisial 

stems, small cyathophilii, pieces of fossil bi-valve shells, and iiagments 

of small coral stems. 

One thousand grains, washed with water, with careful trituration in 

a mortar, left 598 grains of mixed sand and fragments of fossils, of 

which 309 grains, principally of _fine sand, passed through fine bolting 

cloth. 

Dried at 400'^ this marl lost 1.92 per cent of jMiaiftwt, |tnd had the 

following mmposiHom 
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Organic and volatile matters, 7 OSO 

Alumina, and oxides of iron and manganese. - , . . 6.700 

Carbonate of Uuie, . - . 5U.850 

Mrtgnesia, .goB 

PhuKph..ric acid, .380 

Sulplmric acid, . . , , i,366 

Cliluiine, ....---...-.. .062 

Potash, .-..,, .310 

Soda, - - .166 

Sand and insoluble silicates, --....-- 32.670 

100.162 
This might be used aa a top-dressing to increase thefetHiity of poor 
silicious or exhausted soils, iti its neighborhood, but would not pay ita 
carriage ibr any great distance. 

No. 185 — Coal. Laided "Five feet, or main Mulford cow/, Union 
cotmiif, Ky.^' 
A glossy deep black coal; firm, but not very hai'd; having a little 
fibrous coal between the layers, but no marked appearance of pyrites. 
Ovi,^r the spirit-lamp it does not decrepitate; softens and swells very 
much, and agglutinates into a very inflated coke. 

Specific gravity, 1.321 

This coal, of which the proximate analysis was given by Dr. Owcu 
in his firsE report, page 49, has been submitted to tdUmate atialysis, 
and examined, as to ita product of bituminous oils and illuminating 
gas, by destructive distillation. 

Ultimate Analysis. 
Carbon, .."....-.- 76,200 

Hydrogen, ..-.....-. 6.644 

Sulphur, - 1,746 

Sitrogen, . = ..-..,.-= .ggg 

Oxygen aod loss, -- = = = = = = . 8.258 

Ashta, = = = = . = =. = ... 7,600 

100.000 
The products of the distillation of 1,000 griins of this coalj at a 
htat giadualiy incrtastd to rednesB, in an avtJsge of two espivimeiits, 
wera as follow?; 
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136 60 grains of thick dark crude oil; 
64.76 grains of ammoajacal water; 
684.00 grains of coke; 

Leaving 1 1 5.75 grains for gas and loss. 

The gas collected measured 567.50 cubic inches, on an average, and 
possessed high illuminating powers. 

It will be seen, therefore, that whilst this coal cannot be profitably 
employed in the manufacture of the bituminous oils, Benzole, and 
Paralfin, it is a very good coal for both gas and coke. Its ultimate 
analysis shown but a small proportion of oxygen and nitrogen. The 
only drawback to its use is the considerable proportion of sulphur 
which it is found to contain. This ingredient, however, like the e:irlliy 
matters which form the ash, is found to vary in its proportion even 
within the compass of a single lump of the coal. 

No. 188 — Coal. Labeled "Ice-house Coal, Mulford''s mine, Union 
county, Ky" 
A not very glossy, but quite dark-colored coal ; not very hard, but 
firm; presenting irised appearances, and some iucruatatiou with sul- 
phate of lime, but no pyritous matter, and little fibrous coal. Over 
the spirit-lamp it swells up considerably, and agglutinates into a cdlu- 
lar Coke- 

Speci 6c gravity, 1.325 

The proximate analysis of this coal was iilso given by Dr. Owen m 
first his report, page 51. 

IJUimale Analysis. 

Carbon, 73.419 

Hyrlrogen, .--.-...-- 4 977 

Sulphur. -,... = ..,, 2.624 

Uiirogen, .-.. = = .«,- 1.668 

Oxygen and loss, -...-.- = - 10.32S 

AalU's, = .. = = .. = = = . 6 BOO 

100.000 
Submitted to destructive distillation, as abovo deseiibed, the Ice- 
house Coal g itOj from a thousand grains, — 
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108.00 grains of lieavy, Liiick, dart, crude oil; 
73.00 grains of dark colored a»imo»ioca2 wcter, havina: the odoi' of 
creosote; 
714.00 grains of cohe, (raOber dense); 
Leaving 1U5.00 gmins lor^ax and loss. 

The gas collected measured 465. cubic incheSj and did not possesB 
very high illumiBating power. It wai greatly contaminat-ed with sul- 
phuiitted hydrogen, from the liirge proportion of sulphur contained 
in the coal. 

For comparison with these Kentucky coals, I have appended a.t the 
end of this report an ultimate wialysis of the Youghiogheny coal, of 
Peimsylvania, which is genemlty preferred in this region for the man- 
ufaottire of illuminating gas. 

No. 16G — Coal. Lahek&"Coal from Casey'' s mine^ near CaseijvUk, 
Union coimty^ Ky^ 
This coal, of which the proximate analysis was given in the former 
report, page 3G1.. has been submitted to uttimaie analysis, with the fol- 
lowing results: 

Carbon. - 74,309 

Hydrogen, £.244 

Sulphur, ■ .G80 

Oxygen, iiitro^an, andlot-s, -...,.- 11.967 
Ashes, 7.600 

lOO.OOU 

■WAREFJi COUTNY. 

No. 417 — LiMONiTE. Labeled ^'Hydraied Oxide of Iron, in ike ridge 
above the conglomerate, avtongst sandstone; waters of ClayUck creek, 
seven miles above the mouth of Barren river, Warren eounty, Ky^'' 
Exterior crust an irregniar layer of dense, hard, dark-brown limon- 

ite, with a fetf minute specks of mica; interior friable, yellowish, and 

reddish ochreous matter. 



Oomposition, dried at 212° F.-^ 
Oxide of iron, 
Alumina, 
Phosphoric aoid, 
Carhonate Wf limB, - 
MaynfcslB, 



67.14 « 47.02 percent, al Iron. 
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Brown oside of manganese, - 1.37 

Potasli, - - - - .37 

Silex and insoluble silicates, - 17.95 

Combined water, - - - 11.16 

;i00.69 
The air-dried ore lost 0.70 per cent, of moisture, at 212°. 

WA.YNB COUNTY. 

No. 450 — LiMOfiiTE. Labeled ''■Bog Iron Ore, Maadoiv creek, Wayne 
county, Ky." 
A friable, dark-brown mineral; adhering to the tongue; presenting 
many irreguliir cavities, lined with lighter colored material; powder of 
a dark-brown color, becoming of a lighter-ln'own by calcination. 

Composition, dried at 212° F. — 

Oxide of iron, - - - 23.70 =. 16.69 per cent, of iron. 

Alumina, - - - - 6.02 
Phosphoric acid, - - - 1.13 
Lime, a trace. 



Brown oxide of manganese, 
Potaeh, 



8ile2 and insoluble silicates. 
Combined water, 

100,00 
The air-dried ore lost as much as 5.80 per cent, of moisture at 212° 

r. 

Too poor to be smelted alone, and couteining too much phosphoric 
acid to be desirable for mixture with the richer ores of iron. The pro- 
portion of oxide of manganese in this ore is quite considerable. 

No. 453 — LiMOSiTE. Labeled "Iron Ore from the Old Iron Works, 
Wayne county, Ky." 
A dark, reddish-brown, dense limonite, with numerous irregular cav- 
ities. Powder of a rich maroon color. 
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Specific gravity, - 




CompoHit'on, dried at 212' F.— 




Oxide of iron. 


58.30 


Alumina, 


1.35 


Pliosplioric acid. 


.70 


Carbonate of lime, 


.45 


Magnesia, 


.37 


Potash, ... - 


.21 


Soda. . , - . 


.03 


Silex and insoluble silicates. 


35.35 


Combined waUir, - 


3,99 



= 40.82 per cent, of Iron. 



The air-dneA ore lost 1.90 per cent of moishire at 212° F. 

A very good siliciotts iron ore, which requires only the addition of 
limestone to flux it in the furnace. 
No 229 — Soil. Labeled "Average qunlitij of /he "Barren" soil of 

Wayne county, Ky; hirkory and blank oak land, wafers of Meadoio 

creek; lased on a reddish ferrug'nous sub-soil. {^Sub-carboniferous 

Limestone Formation, or Sfylina Chert.") 

Color of the dried soil dark-brow nish-gvey. Washed with water, 
oae thousand grains of this soil left four hundred and ninety-eight 
and ahalf grains of brown-grey sand, generally very fine, and contain- 
ing ninety -one gr.iins of coarser Srind, the particles of which, examin- 
ed with the lens, were hyaline, milky, and yellow quartz, with small 
rounded frngments of a ferruginous mineral. 

One thousand grains of the air-dried soil, digested for a month in 
water containing cai'bonic acid, gave up more than two grains and a 
half of brotvn extract, dried at 2 1 2°, which was found to consist of the 
following ingredients, viz: 

Grains. 
Orgfinio and volatile matters, -------- 1.170 

Alumina, oxide of iron, and pliospbates, ,323 

Lime, .330 

Miignesift, ,120 

Sulphuric acid, .161 

Potasb, - - . . .C96 

Soda, .067 

Silica, .140 

Oxide of manganese, cblorine. and loss, .264 

S.6S1 
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The air-dried soil lost 3.16 per cent, of moisture at 380° F.; dried 
at which temperature, it was found to have the following composition, 
viz: 

Orgamc and volatile matteis, 6.370 

Ahiraina, 4.326 

Oxide of iron, - - 2,626 

Carbonate of lime, .256 

Magnesia, .246 

Brown oxide of manganese, - - .236 

Phosphoric acid, - ,036 

Potash, ,115 

Soda, .136 

Sand and insoluble silicates, ,.--... B6.066 

SulphuiLc acid, chlorine, and loss, ...-.- .g87 

100.000 
The only essential ingredient of this soil, which falls far below the 
average proportion, is the phosphoric acid. The application to it of 
bone-dust, or other phosphalic manures, would no doubt be greatly ben- 
eficial. Guano, Poudrette, super-phosphate of lime, &c,, in mixture 
with ordinary barn-yard manure, would greatly increase its fertility. 

No. 234 — Soil. Laheled "Meadow creek soil, Dougherty farm, Wayne 
county, Ky." "See Dr. Owen's notes." 

In lumps, like dried clay; nearly black; of the color of onion 
seed. {Sub-carboniferous Limestone Formation^ 

"Washed with water, one thousand grains of this soil left only 177^ 
grains of fine black sand, &c., which contain only twenty-two grains 
of coarser particles, part of which were blackened vegetable remains, 
which, when removed by burning, left about 16i grains coarse sand, 
consisting of rounded particles of milky quartz, carnelian?, and a hard 
feiTUginous mineral. 

One thousand grains of the air-dried soil, digested for a mouth in 
water containing carbonic acid, gave up more than eight and a half 
grains of brown e.vtrad, dried at 212°. The infusion, before evapora- 
tion, had a smell like that of stable manure, or rutteii stiaw ; and the 
extract, when moistened, had the same odor. 

The composition of this watery extracts was as follows : 
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Organic and volatile matters, 4.120 

Alumina, oxide of iron, and phosphates, .348 

Carbonate of lime, 3.773 

Magnesia, ,023 

Potash, .034 

Soda, . - - - .058 

Silica, .178 

Oxide of manganese and sulphuric acid, not estimated. 

8,634 

It is probable that much of the lime stated as carbonate of lime was, 
in the extract, united with organic acids, which, when burnt out, left it 
in combination with carbonic acid. This soil contains a considerable 
proportion of such compounds, and hence the largo amount of extract 
taken up by the carbonated water. 

Dried at 366° F., the air-dried soil lost 8.28 per cent, of moisture! 
Thus diied its composition is as follows : 

Organic and volatile matters, 21.660 

Alumina, 10.240 

Oxideof iron, 3.120 

Lime, 1-021 

Magnesia, .922 

Brown oxide of manganese, .078 

Phosphoric acid, .220 

Sulphuric acid, not estimated. 

Potash, .351 

Soda, .123 

Sand and silicates, ^ ,....-. . C2.506 

100.160 
A remarkable soil, from the very large proportion of organic mat- 
ters which it contains. Its contents of lime, phosphoric acid, pot- 
ash, and soda, are also above the average. If properly diuined it 
would prove a very productive soil. Its very dark color would cause 
it to become very warm under the action of the sun, iu consequence 
of its great power of absorbing heat. 

WHITLEY CODSTY. 

No. 281-^SoiL. Lahekd "Soil, from the Coal Measures of WhUlei) 
county, slope of ike Clear fork, where the ferruginous shales prevail- 
Nature growth Beech, White Oak, and Hickory" 
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Color of the dried soil yellowish-grey or buiit-grey. It contiiius 
flat, angular fragments of ferrugiaoiis sandstone and iron ore. Wash- 
ed carefully with water, one thousand grains left 466. grains of dirty 
buff-grey sand, mostly fine enough to pass through the finest bolting 
cloth, but containing 144 grains of coarser sand, the particles of 
which, examined with the lens, were rounded qaartz grains — hyaline, 
milky, and yellow — with small fragments of a ferruginous mineral, 
with the angles rounded. 

One thousand grains of the air-dried soil, digested for a month in 
water containing carbonic acid, gave up more than two grains of brown 
extrad, dried at 212°, of which the composition was — 

Grains. 

Organic and volatile matters, -----.--- 1.160 

ilumina, oxide of iron, and phosphates, .218 

Carbonate of lime, ...-.--.-- .068 

Magnesia, .023 

Sulphuric acid, .129 

Potash, .054 

Soda, .161 

Silica, .090 

Oside of manganese and loss, _..---_ .339 

2,222 

Dried at 390° this soil lost 3.28 per cent, of moisture, and present- 
ed the following composition: 

Organic and volatile matters, .--.-.- 6.300 

Alnmina, 6.260 

Oxide of iron, s.eeo 

Carbonate of hme, .076 

Magnesia, .121 

Brown oxide of manganese, .420 

Phosphoric acid, --,...-.- .165 

gulphnric acid, .322 

Potash, -.-■-. .170 

Soda, .147 

Sand and silicates, ..----.-- 80,786 

Loss, .573 

100.000 
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per cent, of Iron. 
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No. 447 — Carbonate OF Iron. Zaheled "Carbonate of Iron, the so- 
called sil.'er ore of Swift^s mine, Log Mountain, Whitley county, Ky." 
(^'WMte Mineral Hydraied Silicate of AluminaV) 
A dark-grey nodular carbonate; not adhering to the tongue; ex- 
hibiting minute quartz crystals, specks of pyrites, and incrusted, in 
parts, with quarts and another white mineral, which was found to be 
the silicate of alumina; powder of a mouse-grey color. 
Composition, dried at 212" F. — 
Carbonate of ivon, - 
Oxide of iron, 
Carbonate of lime, 
Carbonate of magnesii 
Carbonate of mangant 
Alumina, 
Phosphoric acid, 
Sulphur, 
Potashr 
Soda, 

Si lex and insoluble silicates. 
Organic matter, trace of copper, 
andh 

100,00 
The air-dried ore lost 0.20 per cent, of moisture, at 212". 

No. 199 — Carbonate SF Iron. Labeled "JVbdular Carbonate of Iron, 
found in the shale at the Falls of the Cumherland river, Whitley coun- 
ty, Ky. The so-called silver ore of Cumherland Folk" 
Of a dull dark-grey color, with infiltrations of a small quantity of 
whitish mineral, (silicate of alumina,) in the fissures; 
heiing to the tongue; powder of a yellowish-umber color. 
Composition., dried at 212° F.— 



Carbonate of iron, • 
Oxide of iron, 
Carbonatt- of life. 
Carbonate of magnesia 
Carbonata of mangane6( 
Alumina, 
PboBpiionc acid, 
Sulphur, 
Potft^i, 



8.61 per cent, of Iron, 



,, Google 



CHEMICAL REPORT OF GEOLOGICAL SURYET. Z I I 

Soda, .19 

Bituminous matlers, - - 3.25 

Silex and insoluble silicates, - 9,96 

Moisture and loss, - - - .63 

100.00 

The air-dried ore lost 0.50 per cent, of inoistiire at 212°. 

The above analysis of this somewhat notorious ore was made at this 
laboratory before it was known to me that Dr. Owen had also made a 
full examination of the same mineral, the results of which are publish- 
ed on page 235 of his first report, Indeed, this ore has been frequent- 
ly examined, in consequence the wide prevalent belief, a few years ago, 
that it contained a considerable proportion of silver. Whatever 
may have beer, the motives prompting those who originated the state- 
ment that the Cumberland Falls Iron Ore was rich in silver, it is eei'- 
tain that a great number of person were deluded into the purchsise 
of shares in a stock company, which was organized for working this 
new Potosi. The excitemeat, about the latter end of the year 1850, 
was so great oa this subject that individuals in other states were induc- 
ed to leave their homes in order to embark in this flattering pursuit; 
and even now, the writer is informed, a hope still lingers in the minds 
of some in the neighborhood of the falls that some day a man "well 
versed in the working of metals" may come along, who, by his me- 
talurgic skill, will change their iron ore into silver — a feat which was 
for a time played ofi' before the excited stockholders, to the extent of 
exhibiting five or ten cents worth of silver irom his crucibles, by a Cor- 
nish miner, who had been employed by the prime movers of the spec- 
ulation. 

The ore is a very good iron ore, approaching the so-called Uack-land 
ore in its composition, but not containing as much bituminous matter 
as that variety. It could be quite economically smelted into a good 
quality of iron. 

No. 448 — LiMONiTB. Labeled ''Iron Ore, head waters of Mud creek, 
Whitley county, Ky." 
A dense, compact, limonite, of a dark-brown color; nearly black; 
exhibiting some lustre; some surfaces covered with red and yellow 
ochreous mineral; a few iri'egTilar ravities throughout the mass; pow- 
der of a rich light yellowish-brown. 
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Specific gravity, 
Oompoiition, dried at 212" F,- 
Oxide of iron, 
Alumina, 

Brown oxide of manganese; 
Phosphoric acid. 
Carbonate of lime, 
Magnesia, 
Potash, - 



OF GEOLOGICAL SURVEy. 



Silex and Insoluble silicates. 

Combined water. 

Loss, 



10.50 ^ 56,37 per cent, of livi 



100.00 
The air-dncd ore lost 1.30 per cent, of moisture at 212"?. 
A very pure hydrated oxide of iron — so pure that some poorer ore 
must be mixed with it to smelt it successfully in the high furnace. 

No. 449 — Caebohate OF Iron. Labeled ^^ Carbonate of Iron, iv ell at 
Mr. Sears', mouth of Poplar creeh, Whitley county, Ky." 
A darl; grey, fine granular, dense ore; in parts changed into brown 
and yellowish-brown; adhering to the tongue; powder daik-yellowish- 
grey. 

Specific gravity, .,,-.._ 3.432 
Composition, dried at 212° F. 

^Y_72| ^ ^^^^ percent, of Iron. 



Carbonate of ii 



Olid 



of ii 



3.33 
10.05 



Carbonate of lime. 

Carbonate of magnesia, - 

Carbonate of manganese. 

Alumina, 

Phosphoric acid. 

Potash, 

Soda, .... 

Silex and insoluble silicates. 



100.07 
The air-dried ore lost 0.50 per cent, of moisture at 212°. 

No. 451. — LiMONiTE. Labeled "Iron Ore, south paii of Pine Moun- 
tain, Whitley county, Ky." 
A. dark red-brown friable Umoaite; irregitlarly fine cellular; powdei 
of a dull red color. 
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position, dried at 212' F.— 






Oxide of iron. 


6S 60 = 44.53 pc 


cent, of Jr 


Alumina, 


2.88 




Phosphoric acid. 


,31 




Sulphur, - - - 


.86 




Brown oxide of manganese. 


.31 




Lime, a trace. 






Magnesia, 


.30 




Potash, 


.34 




Soda, - . - - 


.29 




Silex and insoluble silicates. 


- 17.26 




Combined water, - 
Loss, . - . _ 


- 13.75 
.02 





100.00 
The air-dried ore lost 4.00 per cent, of moisture at 212°, 
This ore would require no addition but that ot limestone to flux it 
in the furnace. 



WOODFOED COUNTY. 

No. 547 — Limestone. Labeled "Zeptcena Limestone, under the fine 
Woodford soil, near Versailles, Woodford county, Ky. {Lower Si- 
lurian Blue Limestone") 

Very full of fossil remains, (shells, coral, and crinoid stems;) fresh 
fracture, of a dark-grey color, glimmering with minute facets of cal- 
careous spar; weathered surfeces dirty-buif, and very irregular from 
rapid disintegration; powder of alight-buff-grey color. 
Composition, dried at 212° F. — 



Carbonate of lime, - 
Carbonate of magnesia, - 
Alumma, and oxides of iron a 

manganese. 
Phosphoric aoid 
Sulphuric a Bid, 
Potash, - 
Soda, ■ 



Silex and mvoluble silicates. 



91.33 = 61,26 iime. 
.66 



The air-dried rock 1 



100.40 
t 0.20 per cent, of moisture, at 212° F. 
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No. 5i8 — LiMEP'CORE. Labeled "Hill al Shryocli's ferry, Woodford 
county, Ky- {Bird's-eye Limestone^ of the Loivcr Silurian Format 
Hon.") 

A compact, very fine grained rock, with easts of fucoid sterna (?) 
passing perpendicularly through it, which are filled with pure calcare- 
ous spar; of a handsome yellowish-grey color; powder white. 

Specific gravity, 2.706 

Composition,, dried at 212° F. — 

Carbonateof lime, - - - 04,75= 53.17 of Lime. 

Carbonate of mftgQesia, - - 1.96 

Alumina, and oxide of iron, &a., .63 

Phosplioric acid, a trace. 

Sulphuric acid, - ■ * .30 

Potash, .23 

Soda, .32 

Silica and insoluble silicates, - g.l8 

100.37 

The air-dried rock lost 0.20 per cent of moislure at 212°. 

This limestone being harder, of less easy disintegration under at- 
mospheric influences, and containing less phosphoric acid and alkalies 
than the preceding, will not contribute so much mineral fertilizing 
matter to its super-incumbent soil as that rock, or as the one which 
immediately follows this. 

No. 549 — Limestone. Labeled, "Bellerophon Limestone) {''Nigger- 
head") near Versailles, Woodford county, Ky." 
A lightrgrey, granular limestone, fall of fossils, glistening with 
small facets of calcareous spar, and exhibiting some yellowish-brown 
infiltrations of oxide of iron. 

16.24 carbonate of Lime. 



Composition, dried ataiS" F.— 

Lime, 


54.12: 


JIagnesia, - - - - 
Carbonic aeid. 


.46 
41.90 


Alumina, and oxide of iron, &c.. 


1.04 


Phosphoric acid, - 
Sulphuric acid. 

Potash, , . - . 
Soda, 


.63 
1.78 
.48 
.39 



Silex and insoluble Bilicates, - .78 
101.57 

Xho air-dried rock lost 5.30 per cent of imidure at 212^^ F. 
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No. 550 — Soil. Labeled ^'•Virgin Soil, from Judge U. 0. Gnwes' 
farm, water-shed between Greers" creek and Clear creek, near Ver- 
sailles, Woodford county, Ky. Natural growth — hackberry, ash, 
walnut, mtdberry, box elder, ^'c. One of the best soils of Ky." 
Color of the dried soii dirty-brown, or light-umber, with a slight 
tint of reddish. One thousand grains of this soil, carefully washed 
with water, left about 688. grains of light-umber colored sand, of 
which only about 90 grains was too coarse to go through the finest 
bolting cloth. This coarser portion of the sand, is composed of small 
rounded grains of eoft iron ore, and of harder dark ferruginous min- 
eral, with very few rounded quartzose particles. 

One thousand grains of the air-dried soil, digested for two months 
in water contiiining carbonic acid, gave up more than six grains of 
yellowish-brown extract of the following composition, dried at 212°, 
viz: 

Grains. 

Organic and volatile matters, 0.210 

Alumina, oxide ot iron, and pliospliates, .BB8 

Brown oxide of manganese, .498 

Carbonate of lime, 3.377 

Magnesia, .230 

Sulpliuric acid, .S62 

Potash, .100 

Soda, a trace. 

Silica, .149 

6.014 
The air-dried soil lost 4.70 per cent, of moisture at 400°; dried at 
which temperature its composition is as follows: 

Organic and volatile matters, ...._-. 7.771 

Alumina, and oxides oE iron and manganese, 12 961 

Carbonate of lime, 2.464 

Magnesia, .173 

Phoaplioric acid, .319 

Sulphuric acid, .150 

Potash, .394 

Soda, .150 

Sand and insoluble silicates, 75.266 

Loss, - - - .372 

lOO.OOQ 
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No. 551 — Soil. Labeled ^'Sawe soil as the preceding, from a field in 

constant cultivation since 1808, when a crop of hemp was raised; it 

has been fourteen years in hemf, average of the last year''s (1855) 

crop of corn eighteen to ttveniy barrels, {of Jive bushels eadi,) to the 

acre; it has produced thirty-four bushels of wheat to the acre; Judge 

Graves' farm, near Versailles, Woodford counts/, Ky." 

Color of the soil like that of the preceding, but a little lighter. 

Carefully washed with water one thousand grains of this soil left 490 

grains of light-umber colored sand, of which fifty-four and a half 

grains would not pass through fine bolting cloth, and were composed 

principally of small rounded particles of soft iron ore, and of red and 

brown ferruginous quartz, and a few irregular fragments of miiky 

quartz. 

One thousand grains of the air-dried soil, digested for two months 
in water containing carbonic acid, gave up more than three and a half 
grains of grey'brotvn extract, dried at 212°, the composition of which 
was — 

Grains. 

Organic and volatile matters, 0.530 

Alumina, and oside of iron and pliosphates, .198 

Carbonate of lime, 2.248 

Magnesia, - - - - - - - - - - - .163 

Sulphuric acid, .223 

Potash, .131 

Soda, .035 

Silica, .089 

Brown oxide of manganese and loss, ...--- .io3 

3.720 

The air-dried soil lost 4.60 per cent, of moisture at 400° I".; dried 
at which temperature its composition ia as follows : 

Organic and volatile matters, ..--.-- 5.613 

Alumina, and oxides of iron and manganese, 13.344 

Carbonate of lime, 2.734 

Magnesia, .-.--.-.--- .333 

Phosphoric acid, .306 

Sulphuric acid, -037 

Potash, . - - .206 

Soda, not estimated. 

Sand and insqluhlesilioatea, . - 77.594 

100.066 
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By comparison of this analysis of the soil of the old field with that 
of the virgin soilot the same locality, given above, the following in- 
structive facts may be observed, viz: that by cultivation the soil has 
lost much of its soluble materials, which are dissolved by water con- 
taining carbonic acid, as well as of its organic and volatile matters; it is 
therefore lighter colored, and has a somewhat lower power of absorbing 
heat and moisture, than the virgia soil. 

When we examine critically what mineral ingredients have been re- 
moved by the long series of cropping, we do not observe that the loss has 
fallen on the sand and silicates, or on the alumina and oxide of iron, 4'c-, 
but upon those substances which always exist in soils in small relative 
proportions, and which are essential to all vegetable growth, viz: the 
potash, soda, lime, phosphoric acid, and sulphuric acid. From some 
accidental cause the magnesia, which is also an element of vegetable 
tissues, appears to be in larger proportion in the old soil than in the 
new. Upon the whole, however, there is less loss of these valuable 
ingredients than might have been expected, probably from the circum- 
stance that in the cultivation of hemp, with which the ground had been 
occupied for a considerable portion of the time, when the plant is rot- 
ted on the ground on which it is grown, and nothing finally removed 
from it but the lint or fibre, very little is carried off from the soil ex- 
cept lime and potash, and the other ingredients in minor proportion. 
If the whole hemp plant is removed from the soil, and water-rotted, 
not even the hemp-herds being restored to it by burning, the deterior- 
ation which results is much greater. Had this soil been cultivated 
wholly in corn, small grain, and such crops as tobacco, potatoes, &c., 
the chemical analysis would have shown a much greater loss from it of 
the elements of vegetable nutrition. Probably, also, the corn raised 
on this ground was habitually fed to hogs and cattle on the spot — a 
very common practice in Kentucky — so that, finally, nothing was re- 
moved from it, of its essential mineral ingredients, but that quantity 
which entered into the composition of the bones, flesh, and fluids of 
these animals. 

No. 552 — Sub-soil. Labeled "Sui-soilfrom afield lokich has been in 
cultivation ever since 1808j/oirnj 0/ Judge R. 0. Graves, two- miles 
south of Versailles, Woodford county, Ky." ' 
Color of the dried SHib-soE^dark yellowish dirby-biown.' 
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One thousand grains, when washed in water, left 6G4. grains of 
brown-grey sand, of which only 75. grains were too coarse to pass 
through the finest bolting cloth, and this was principiiUy rounded par- 
ticles of soft iron ore, which could be crushed in the Angel's, and a few 
rounded quarUose grnins. 

One thousand grains of the air-dried soil, digested in water contain- 
ing carbonic acid for two months, gave up nearly five grains of yellow- 
ish-brown exiracti dried at 212°, which had the following composition: 

Grains. 
Organic and volatile matters, -....-- 0,850 

Alumina, oxide of iron, and pliofjihates, .579 

Carbonate of lime, 2.G17 

Magnesia, --.----... .093 

Sulpliuric add, -----.... .419 

Polasli, - .177 

Soda, . - - .010 

Biiica, .129 

Oxide ot manganese and loss, --■,_. ,076 

4,S60 
The air-dried sub-soil lost 4.52 percent, of moisture at 400°. 
Dried at which temperature its composition is as follows: 

Organic and volatile matters, 6.4S0 

Alumina, and oxidtsof iron andmanganese, ..... 13.773 

Carbonate of lime, 3.476 

Magnesia, ----- . , , . . .354 

Phospboric acid, ,...,--.- ,447 

Sulphnric acid, .--...... .o'.2 

Potash, - . . .498 

Soda, .095 

Sand and insoluble ailicales, - - 75.434 

100.6U? 

This 8ub-soil is as ricli as the original virgin soil 

No. 553— SuB-EOTi. Laheled"Red day, mder the sttb-soil, frovi Judge 
R. G. Graves' farm, near Versailles, Woodford county, Ky" 

Oolor of the dried eub-soil dirty light'reddish-brown. 

One thousand grains left, after careful washing in water, 680 grains 
of reddieh-brown sand, of which 403 grains were too coarse to go 
through tt% &i^&t bblting-oloth, and con&lsted maioly of rauuded fai> 
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tides of yellowish-brown and dark-brown iron ore, so soft as to be 
easily crushed in the fingers, with a very few small quartzose frag- 
ments. 

One thousand grains of the air-dried sub-soil, digested for two 
months in water containing carbonic acid, gave up only one grain of 
brownish extract, dried at 212°, of which the composition was — 

Grain. 
Organic and volatile matters, . - - . , . 0,300 

Alumina, and oxides of iron and manganese, and plsosphates, - .078 

Lime. .163 

Magnesia, --..-----. ,073 

Sulphuric acid, .185 

Potash, - - .067 

Soda, .013 

Silica, .009 

Carbonic acid and loss, .022 

1,000 
Dried at 400° the air-dried sub-soil lost 5.04 per cent, of moisture; 
thus dried its coniposilion is as follows: 

Organic and volatile matters, 6.0R5 

Alumina, and oxides of iroa and manganese, - - - - 33.377 

Carbonate of lime, .138 

Magnesia, -0.0 

Phoaplioric acid, .--...-... .383 

Sulphuric acid, . . , .198 

Potasb, . - . .S34 

Soda, ... - - .127 

Sand and insoluble silicates, ...---- 69.360 

Loss, , . . - . .038 

100.000 
In view of the large proportion of alumina and oxide of iron, &e., 
in this 'red clay' it is probable that some of the 6.0G6 grains, stated 
above as the organic and volatile matters^ is simply water. 

This clay contains rather more phoephorie and sulphnrio acids than 
the super incambent soil, but much less of carbonate of lime; the 
potash ia in about average proportion. Its great peculiarity is tbo 
large amount of alumina and oxide of iron which it eontyins; and 
these, by their strong affinity for organic matters, prevent the Bolu= 
tiou of much solid matter by the carbouated water. 
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From the foregoing analyses of the soils and sub-soils of this part 
of Woodford county it is evident, that whilst deep ploughing into the 
immediate sub-soil would be quite beneficial to growing crops, the 
heavy, red clay under the sub-soil would not add any thing peculiarly 
valuable to this rich soil, which already has enough of alumina and 
oxide of iron in its composition to malfe it a loam very favorable for 
cultivation. 

No. 554 — Soil. Labeled "Soil taken from just under the newly upturn- 
ed original sod of the prairie, opposite to Keokuk, Iowa) a fete (about 
eight) imles back from the Mississippi river, on the Illinois side." 
The dried soil is of a dark mouee-eolor, almost black; without any 
appearance of pebbles or gravel; under the microscope showing very 
fine glimmering gi'aias of sand. This was not submitted to the sol- 
vent action of water charged with carbonic acid, to which it would 
doubtless give tip a considerable amount of solid extract. 

Dried at 300° it lost 3.28 per cent, of moisture; and, thus dried, 
was found to have the following composition, viz: 

Organic and volaiile matters, .---,.. 9.0S0 

Alumina, 2.40S 

Oxide of iron, g 350 

Carbonate of lime, _ . , . ^ggo 

Mfignesiji, ...-...-■-.. .flgg 

Pliosphorie acid, ...■-.-... .ng 

Sulphuric acid, not estimated. 
Potash, .....,..,. ,197 

Soda, . - ,100 

8i\nd and insoluble silicates, •---.., 84,470 

100.163 
This analysis of tho prairie soil of the north-wesbern part of Illinois 
was introduced for the purpose of comparison with the soils of Ken- 
tucky. The specimen analyzed was collected by tlie writer himselfj 
in October, 1856. 

Notwithstanding the lusuriance of the growth of the first crops on 
the prairie soil, occasioned partly by tho large amoant of available 
nourishing matter afforded by the decay of the thick sod, it is evident, 
from the above analysis, that, taking into consideration durability as 
well as BMsef^We/er^'^^j as s^certalned by the obeniical analysis of 
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the soil itself, apart from the sod, there are many of our Kentucky 
soils — which take the second rank when compared with those of the 
hlue-grass region — which yet are fully equal to the pmirie soil. The 
reader may turn, for comparison, to the analysis of Mr. Barlow's soil. 
Barren county; to that of the ■virgin soil of Mr. O'Eaonon's farm, 
Jefferson county; and to that of the virgin soil, on Benson creek, 
Franklin county, &c., &c., all in the present volume. 

Compared with the /rsi rate soil of Kentucky, that of the prairies 
contains a much smaller proportion of alumina and oxide of iron, as well 
as of lime, maffnesia, phosphoric add, and alkalies. It contains a much 
larger amount o^ fine sand, and doubtless a larger proportion of the 
coarser sand, than our best soils; and, therefore, whilst its large quan- 
tity of organic matters is held in the soil with a small force of attrac- 
tion, (because of the large proportion which the sand and silica bear to 
the cdumina and oxide of iron,) and hence they are readily soluble and 
immediately available in the production of luxuriant crops, these very 
circumstances will cause its more speedy exhaustion; and, when this 
accumulated deposit has been consumed by thriftless husbandry, this 
soil must sink down to a second-rate position. Yet, from its lightness, 
it is admirably adapted to garden purposes, sustained, as it should be, 
by the judicious supply of manures. 



PEKKBrLVAKL\. 

No. 555 — Coal. Labeled "Youghiogheny Coal, Pennsylvania." 
A good specimen obtained from the Lexington Gas Works, and an- 
alyzed for the purpose of comparison of our Kentucky coals with a coal 
of well known good qualities. 

Specific gravity, 1.329 

Proximate Analysis. 
Moisture, . . . - 1.00) 
Volatile combustible matters, - 35,00) 
Carbon in the coke, - ■ 58.40) 



Ashes, (lilac-grey,) 



- Total volatile matters. 



- Light spongey coke, 
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Ultimate Analysis. 

Carboa, 78.437 

Hydrogen, 6.6B9 

Nitrogen, 1.319 

Oxjgen and loss, 8.555 

Ashes, .600 

Sulpbur, not estimated. 

100.000 
It will be seen that several of the Kentucky coals compare very 
favorably with this well known soft bituminous coal, which is 
much esteemed by the blacksmith, and for gm and colce: we may 
refer particularly to Garrard's coal, Clay county, and to several of 
the coals of Union and Crittenden counties, which are good coking 
coals. 

To make the comparison more extensive this coal was submitted to 
distillation, at a temperature slowly raised to the red-beat, to ascertain 
the relative amount of oiU and gas produced. One thousand grains 
of the air-dried coal gave, of 

Grains. 

Thick brownish-black crude oil, 136 

Purplish ammoniacal water, 52 

Light cellular coke, 710 

Leaving for gas and loss, . - ,. 102 

1000 
The gas collected measured 646. cubic inches, and had pretty good 
illuminating power, but not better than that from Mulford's coal, if as 
good. 

This result does not, of course, represent the relative quantity of 
illuminating gas which the coal would yield if heated under conditions 
favorable for the production of gas. When distilled, as this and all 
the Kentucky coals examined were treated, at the lowest heat which 
would cause their decomposition, in order to produce as much as possi- 
ble of the liquid and solid hydrocarbons, the quantity of gna obtained 
is always very much less than could be produced from the same coal 
suddenly exposed to a red heat, in the gas retort; but, as all the coala 
examined were submitted to the same low temperature, it is believed 
that the relative quantity of gas collected would give a correct idea of 
their gas producing powers under more favorable conditions. 
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»n!S 






CQ S 



■spog 


' .1 .1 .1 ^ 


■n^^oj |S|S|S^S^SS|^§.^SS2SS;2^SSSS^SSS 


Muqdsns 


.03 

.50 
.57 
.05 

-09 
-07 
,33 
.21 

.06 
.06 


■piououondsotiJ 


0.89 
.73 
.18 
.57 
.55 
.43 

.27 

.64 
.99 

trace. 
.54 
.40 
.33 
1.01 
.66 
.6-2 
,24 
.76 
.94 
1.36 
1.41 
.67 
.70 
.09 


■uuimniv 


0.68 

1^48 
.65 
.45 

245 

3.65 
2.17 
1.21 
2.98 
.85 
1.05 
3.75 
3.36 
1.23 
1.00 
3.54 

L71 
.77 

1.07 
.43 

4.15 
.95 
1.95 


■BisanSsM 


1.02 
.30 
.36 

1.15 
.15 
.39 
.40 

2.64 

1.19 

l!03 

1.09 
.77 
.67 

1.50 
.79 

1.81 

2.87 
.39 
.35 

!32 
.62 
.96 
.76 
.99 
,85 


JO BpuociMo °||1| 1 ^ 1 1111° ill 


JO optxo ujiDjg 


■«o,i! 
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INTKOCUCTORY LETTER, 



To Dr. D. D. Owes, Principal Geologist: 

Sir: In obedience to your instructions, I herewith submit my 
report of the progress of the work intrusted to my direction, for the 
years 1856 and 1857. 

The necessary iiistruments and outfit having been procured for 
camp No. 2, of the survey, this — the Western — corps was placed un- 
der the direction of Mr. Joseph S, Harris, late of the United States 
Coast Survey, who was dispatched to Hopkins county to resume the 
work of the late detailed survey at Mr. Wateon's, near the line divid- 
ing Union and Hopkins counties, on the line of the Caseyville and 
Providence road. 

Having accompanied this party to Hopkins county, a rapid recon- 
noissance was made of the district in which it had been proposed this 
corps should operate, meeting Mr. Harris from time to time, and di- 
recting hie operations. 

After having obtained a sufficient knowledge of the country, laid 
out the work for Mr. Hanis during my absence, and left such instruc- 
tions for the control of camp No- 2 as the requirements of the service 
seemed to warrant, I proceeded to organize corps No. 3, which was to 
enter upon the detailed suiTey of the Eastern Geological District. 

For this purpose I repaired to headquarters for the necessary funds. 
On my return to Louisville I found the sub-assistant, on whom I had 
relied for the Eastern corps, prostrated by sickness, and unable to take 
the field. At the time, being unable to procure a proper assistant to 
supply his place, I was compelled, on this account, to postpone, for a 
time, uhe organization of camp No. 3, for the eastern division ; mean- 
while I concluded to make a reconnoisanee of the country lying be- 
tween Louisville and the margin of the Western Coal Field, in Hancock 
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countyj and thence through the comit,ry adjacent to the base line, 
which was to be commencerl by the Western corps, No. 2, during the 
summer. In this examination, having again intersected the line of 
operation of the Western corps, on Drake's creek, I made all the ne- 
cessary arrangements with Mr. Harris for commencing the base line, 
and then proceeded into Crittenden and Livingston counties, to en- 
deavor to determine whether the coal region of Livingston count;'' was 
an outlier, or an extended peninsula of the Coal Measures connected 
with the coal 6e!d in Union or Hopkins county. 

On tny return, after consultation with the Principal Geologist, it 
was decided, as the season was so far advanced, and for the purpose of 
economizing the funds, to transfer the camp equipage and outfit of 
corps No. 1 for the use of corps No. 3. 

This camp was ordered to Louisville by land, while I proceeded by 
rail to Cincinnati, for the necessary instruments, and the chronometers 
which had been sent to the care of Professor Mitchell, of the Astron- 
omical Observatory, who had kindly undertaken to have them rated. 
I returned to Louisville by rail, and sent forward, by a special mes- 
senger, the instruments for the use of the base line party. Owing to 
the extreme low alage of the Ohio river, the messenger was detained 
on the road, and did not join the p^rty for three weeks, and that corps 
were compelled to begin operations with such outfit as it already had 
on hand. 

The outfit having been completed for corps No. 3, the camp pro- 
ceeded by land through Paris, Bourbon county, to Greenup county, 
shipping by the river being out of the question. 

After having given the necessary directions for the guidance of 
corps No 3, to commence opeiationa on Williams' creek, at the mouth 
of the tunnel of the Lexington and Big Sandy railroad, for carrying 
out the detailed survey of Greenup county, in the Eastern Coal Field, 
and having seen that they were making good progress, I then proceed- 
ed, in advance of the coi'ps, to make a reconnoissance of the country, 
and learn the key of these coal and iron measures, leaving the Eastera 
corps in' successful operation. 

On the 12th day of October I left Greenup county and proceeded 
to join the base line party, in Hancock county. 

Oil the 1st of November, tlie teiin of Mr. Harris' eng^gemeafc hav- 
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ing expired, his coi-ps was paid off, and the camp outfit, instruments, 
&c., were returned to headquarters. 

On my return to Louisville I found it necessary to return to Green- 
up county to settle up the outstanding accounts of corps No. 3. 

On my return home I made a rapid reconnoisasnee of the northern 
part of Greenup and Lewis counties, by the way of Springville and 
Vanceburg; Ihence by way of Clarksburg and Mt. Carmel to Eiem- 
ingsbiirg, Fleming county ; thence by Carlisle, in Nicholas county; 
thence to Paris, Bourbon county; thence to Georgetown, in Hcott 
county; thence to Frankfort, in Franklin county; thence to Shelby- 
ville, in Sheiby county, to Louisville. 

Here I engaged the assistance of Mr. Edward Mylotte to aid in 
making up the office work of the operations, in Greenup and Carter 
counties, which will be submitted as soon as completed. 
I remain, &c., 

SIDNEY S. LYON, 
Assistant Geological Survey of j 
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Observations iw Hopkins, Crittenden, Livingston, Caldwell, Cliristian, 
and Henderson Counties, 



In my former report it will be remembered that the out-crop of the 
lower coal measures, indicating the place of the Bell and Cook coals, 
which lie at the base of the first thousand feet of coal measures of 
tlnioQ and Crittenden counties, as exhibited on the map accompany- 
ing that report, was traced up the line of Tradewater river, until it had 
been run to the line of Hopkins county, and carried through sections 
19 and 20, T. 5 S., R. 2 B. This line rec[uires some modification 
since it crosses Tradewater river somewhere near the south boundary 
of section 19, T. 5 S., R. 2 E., and extends, thence into Crittenden 
and Caldwell counties, making, near the corner of these counties, in 
the Hopkins county line, a long tongue of the coal measures, extend- 
ing to the south and east of Tradewater. For the position of this 
tongue see plat of part of Union, Hopkins, Caldwell, and Christian 
counties, for 1856 and 1857. 

The extension of the lower measures of the coal field, into the form 
above described, as to its outer boundary, lias not produced a corres- 
ponding change in the line of out crop of the first, second, and thkd 
coals of the "Lower Coal Measures," which turn abruptly to the north 
and even north-westwardly, running in that direction from Providence, 
in Hopkins county, to the neigbourhood of Steuben's Lick, where the 
line marking these outcropping beds is deflected more eastwardiy, and 
runs nearly with the line of the Hunting branch of Stuart's ereek, to 
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its bead, in Wright's ridge, wlieii it takes a bend to the south, and 
probably crosses the lidge near the Box Mountain Springs, thence 
down the line of Flat creek, to the Rocky Gap, while tiie eastwardly 
boundary of the outcrop of the lower measures, have, by the flatten- 
ing of the dip, and a succession of waves, faults, and breaks, been 
spread out on a horizontal surface from one and a half miles to ten or 
even fifteen miles. The lithological character of the measures has also 
experienced a change, not less noticeable, viz: the heavy masses of 
the Finnie Bluff, the Curlew, Ice-house, Little Vein, and the Anvil Rock. 
The sandstones sire much diminished, and some of them are entirely 
lost, so much that a section at Wright's ridge, and eastwardly to ihe 
outcrop of the lower beds, here known as the Campbell coal, equiva- 
lent of the Cook coal, Woldridge, and Terry beds, equivalent to the 
Bell coal, the associated measures, well developed at the Ohio river, are 
here very obscure, and though more recognizable at Providence, still 
it would be hardly possible that the key of these measures could be 
obtained, either in the line of Wright's ridge or Providence, without 
first having obtained the clue at the Ohio liver, and then having follow- 
ed the line of outcrop, in all its turnings, to Providence. 

Having thus been enabled to identify the equivalent beds at that 
point, and having obtained a hint of the changes to be expected fur- 
ther to the north, to enable the observer to identify the equivalent beds 
at Wright's ridge. 

At Providence the coals are much thicker and closer together than 
on the Ohio river, and the associated materials are more calcareous, and 
the angle of dip seems to be much flatter, since the first thousand feet 
has been spread out into a belt, ten mites wide, tliough the spaces be- 
tween all the coals, where the quantities have been obtained, are less, in- 
dicating a positive thinning out of the materials separating the coals, 
and those materials are of a chai^acter indicating a different condition 
from that controlling the deposition of the equivalent beds, twenty 
miles to the northwest. 

All the sandstones are thinner, and composed of finer gi-ains, than 
those at the Ohio river; and in their stead we sometimes find limestone, 
black bituminous shales, and fine micaceous and shaly sandstones. 

The same remarks, here made for that part of the coal basin at 
Providence, and eastwardly to Its edge, will apply, with slight modifi- 
cation, to the equivalent mei^ures fi:om the head of the Hunting 
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branch to tie edge of the measures, south and east to the margin of 
the coal-field, near the head of Casselbnry and Drake's creeks, ia 
Christian county; these changes are especially noticeable at Mr. 
Williams', on the Madisonville and Hopkinsville road, on a tributary 
of Drake's crock, and at the Campbell and Woolridge mines, fiye miles 
distant, on the waters of Casselbnry creek. 

In a line stretching nearly east from Providence, is a range of hills, 
cut through by Tarious creeks, and which extends to and connects with 
a range of hills on the south east side of Tradewater river. This 
range is evidently an axis of elevation, and there are con'esponding 
basins or troughs on the north and south side of this line. That on 
the south 8id« lies in a line nearly southeast and northwest, beginning 
in the coal measures, and extending toward the outer edge of the basin, 
into Caldwell county. This trough is much narrower than that on 
the north side of the ridge, which covers all the space between its line 
and the base of Wright's ridge, on its southwest side, being from eigh- 
teen to nineteen miles wide in the line of its greatest developement. 

This great extent of country, eighteen miles long, with the margin 
of the outcropping coals, and from ten to twelve miles wide, at right 
angles with this course, includes a district of country generally levtl 
and rich, intersected only by spurs of Wright's lidge, dividing the 
water courses; many of the valleys arc flat and low. These spurs of 
the ridge may be regarded as the distant, feeble efforts of the mighty 
power that raised the surrounding margin of millstone grit, and the sub- 
carboniftjrous limestone, which forms the rim. 

Though the prolongation of the Bald hiii disturbance is not so con- 
spicuously marked, by high and abrupt ranges in Hopkins as in 
Union county, still the configumtion of the country seems to warrant 
the opinion that one branch of this disturbance has been extended in- 
to Hopkins and Christian counties, and that the same dome-like 
method observed in Union county has also been exhibited along its 
course through Hopkins countyj and to the margin of the coal field in 
Christian county. 

The detailed surveys necessary to determine this question are not 
yet sufficiently extended; the subject will be left for further investi- 
gation. 

The whole energy of the Topographical parties having been en- 
g^ed in the Topography and Geology of the part of the country 
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which appeared to promise the earliest practical economical results, 
matters of sti'ictly scientific iaterest have, for the present, been pass- 
ed by, and those things only attended to which promised to give re- 
sults of immediate practical value, except so far only as they were of 
prime necessity for the proper understanding and investigation neces- 
sary to those results. 

While awEuting the return of the party who were operating in Muh- 
lenburg county, during the latter part of August, I crossed into Crit- 
tenden counly, with a determination to find whether there was any 
continuous connection between the Zfnlon cod of Livingston county, 
and those of the Tradewater country. In this excursion I passed by 
the old site of Bellville, where the counties of Union, Crittenden, and 
Caldwell comer in the Hopkins county line, and where the line of 
Hopkins county leaves Tradewater. Passiog along the road from 
Bellville, through Caldwell county, in a southwest direction about three 
miles, the I'oad then inclines more to the nortli. Then the interca- 
lated limestones of the millstone grit make their appearance. Two 
and a half miles further the road makes a southwardly curve, and the 
Coal Measures re-appear five miles from Tradewater river, as shown in 
the borings for a well at Shady Grove, which have penetrated the rocks 
of the Coal Measures, and at a point one mile northeast, whei'e a coal 
has been opened, said to be four feet thick. From one to one and a 
half 'miles from this a coal is to be observed, eighteen inches thick, 
wedged between heavy sandstones. East of Shady Grove coal has 
been opened by Mr. J. Land; this coal is said to be four feet thick 
also. The eight-een-iuch coal is again found on the lands of Messrs, 
Terry and Campbell, and at Mr. Amos Singleton's, three-fourths of a 
mile east of the grove. 

It is highly probable that the inteixialated limestone of the mill- 
stone grit, before alluded to, near Bellville, has been brought to the 
surface by a fault. 

From Bellville, distant seven and a half miles, in Crittenden coun- 
ty, on the farm of Dr. II. M. Hetherington, coal ha.s been reached in a 
well; the person boring announced the coal to bo one foot thick. 

By the line traveled the country is very hilly from Dr. Hethering- 
ton's to Pincy creek, the hills being caped with from fifty to one hun- 
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dred feet of the millstone giit, the deep ravines and valleys cutting in- 
to the sub-carboniferous limestones. 

There are probably one or more i'anlts between Shady Grove and 
Piney creek, that suddenly bring up the lower rocks, thinisting the 
Coal Measures forward and to the southwest. Sis and a half miles 
to the northeast of Marion, the county seat of Crittenden county, the 
upper intercalated limestones of the millstone grit rises to the tops of 
the hills, being overlaid by a thin capping of from twenty-five to fifty 
feet, of the debris of the sandstones, which are penetmted by sinking 
wells, the water being found on top of the limestones. Five miles east 
of Marion the road crosses a bmnch of Piney, called Flat creek, which 
flows in a trough scooped into the masses of the lower intercalated 
limestone. 

On passing westwardly from Marion, about five miles, the snb-car- 
boniferons limestone makes its appearance, coming up the dry fork of 
Livingston creek, here connecting with the same rocks, which are cut 
into by the waters of the Paroquet fork of Hurricane creek. Where 
these creeks interlock the sandstones of the millstone grit series are 
severed, and now all the Coal Measures lying to the west, northwest, 
and southwest of this point are completely disconnected from the 
great body of the coal field of western Kentucky. 

On the Ohio river the beds of the sub-carboniferous limestone is the 
surface rock, from a short distance below Crooked creek, in Critten- 
den county, to the mouth of Deer creek, which enters the Ohio river 
a short distance above the Union coal mines, in Livingston county. 
These rocks, as before stated, also form the eurfeee-rock, at the head 
of Paroquet creek, and from this point extends to the Ohio river ; the 
eastern boundary lies nearly in a north and south direction line. The 
western limits have not yet been completely traced, it however ex- 
tends to the north-west from the head of Paroquet creek, for about 
two miles, forming the beds of the creeks, minor streams, and valleys, 
the neighboring hills being capped by the lower masses of the mill- 
stone grit; then more westwardly, by a great curve, to the mouth of 
Deer creek, including an area of fifty or sixty square miles of sub- 
carboniferous limestone country with all the marking characteristieSj 
viz: sink-holeSj bold springs, &c. 
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The belt of millstone grit country lying to the eastward, and be- 
tween the sub-carboniferoas limestone country of Crittenden county, 
and the productive coal measures on Tradewater river, in the same 
county, is about twelve miles wide, being very broken from Crooked 
creek to that river; the dividing ridge between Crooked and Big Hur- 
ricane creelis is also capped by the lower masses of the millstone giit 
and the intercalated limestones, rising rapidly from the Ohio river at 
the mouth of Crooked creek, into a high table land, with occasional high 
hills rising above it. The belt of millstone grit, above alluded to, ex- 
hibits the evidence of having been much disturbed, the masses having 
been broken into fissures and cracks, locally much elevated. Places 
are frequently to be observed where the lower mass of the millstone 
grit forms the bed of a branch, where it lies in a position nearly hori- 
zontal, while the next hills, four or five hundred feet above the level 
of the stream, have the same rock forming theii' summits, where it is 
seen dipping at an angle of ten, (ifteeu, or even twenty degrees to the 
southeast, northeast, or northwest, as the case may be, varying with 
different localities. These remarks are especially applicable to the 
country north of Piney creek; north of that creek, and eastward! y, to 
the Caldwell county line, and for some distance into that county, the 
surface does not present breaks and disturbances on quite so grand a 
scale. Near the Caldwell county line the measures of the millstone 
grit at once pass under the rocks of the true coal measures, making 
the belt of country possesing the remarkable characteristics of the 
millstone grit country, much nan'ower in Caldwell and Christian than 
in Muhlenburg, Butler, and Breckinridge counties, where the same 
country has been observed. The same remark will apply, with equal 
force, to Hardin and Pope counties, Illinois, and PeiTy and Crawford 
counties, Indiana. 

It being established that the coal beds of Livingston county are an 
outlier, being cut off from the main body of the coal field of which 
they once formed a part. 

It is also worthy of notice, that the upheaving force which has been 
instrumental in these changes has also brought up the ores of iron, 
lead, and zinc. It is along the anticlinal axis of this greatest disturb- 
ance, which has cut through the millstone grit at the head of and 
along the Hue of Paroquet and Big Harricane creeks, that are to be 
found the fissures filled with Galena, Fluor spar, and other minerals. 
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I would, therefore, respectfully suggest that at some coovenient 
time part of the force of the survey he detailed, to investigate^ the 
strip of country lying along the axis of this disturbance, extending 
from the Ohio to the Cumberland river. 

Some years since an effort was made to prove the Lead Lodes of 
Crittenden and Livingston counties; the works were not carried to any 
considerable extent before they were discontinued, without any profit- 
able result. 

The detailed surveys have only been carried to the margin of the 
coal field bordering on Crittenden, Caldwell, and Christian counties. 

The foregoing facts have been obtained, incidentally, in recounoi- 
sance made by myself, for the purpose of obtaining such information 
as would enable me to direct the operations of the field parties, accord- 
ing to the tenor and spirit of my instructions. 

Party No. 2, of the Geological Survey, having begun their opera- 
tions at the edge of Union county, under favorable circumstancesj but 
the whole party having no previous knowledge of the topography of 
the country, or its geological features, my operations were restricted 
mostly to the vicinity of the Setd-party, thus, by covering but a lim- 
ited space, I was enabled to make a most critical examination of all the 
known outcrops of coal, and by pursuing this plan I have, while carry- 
ing forward the lineal Survey, discovered many new outcrops of coal, 
and connected these with my previous observations. 

The first line run by party No. 2, this season, was begun at White- 
sides' creek, and run northward, and connected with the line dividing 
the counties of Hopkins and Union, and the work of the previous sea- 
son. From the point of departure thus obtained, at the termination 
of the work of Union county, the detailed work of Hopkins county 
was begun. 

After conducting the party a few days, the reconnoisance was car- 
ried further. A synopsis of the field notes made, and the facts obtain- 
ed during these reconnoisances, may aid in arriving at just conclusions 
as to the structure and value of the Western Coal-field of Kentucky, 
in Hopkins, Christian, and Caldwell counties. 

I shall endeavor to set forth these facts, and the method by which 
tbey were obtained, and the impressions they produced on my own 
mind. 
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The field-work of the topographical parties not being fully made up, 
the courses and distances estimated will, for the present, he deduced, 
from the very imperfect map of Kentucky which I have. 

The identification of the different beds of coal, wherever observed, 
has been made a matter of prime importance, and all coals, spoken of 
in Hopkins and Christian counties, are referred to their equivalent beds, 
by the same names by which they are known at the Ohio river. 

The first camp pitched on Whitesides' creek, in Hopkins comity, 
was found, on examination, to be on the mass of rocks known at the 
Ohio river as the rocks covering the three feet or ^^Little vein" and the 
four-feet coal lying first below it. Neither of these beds, at present, 
are open here. The "Little vein" has, however, been penetrated, sev- 
eral years since, in digging a well, near the Casey ville and Providence 
road, within a few yards of the old school house, on Whitesides' creek. 
About a mile from this the equivalent of the second coa! under the 
Anvil rock has been worked by Mr. Watson, on the southwest side of 
the ridge, and by Mr. Llcwellen, on the northeast side of the same 
ridge, only a few rods apart. 

The following section was talien at the opening into the coal at the 
"Llewellen bank," on the north side of the ridge, which here is the di- 
viding line between the waters of Tradewater, above the mouth of Crab 
Orchard creek, of "Union county, and Slover creek. 

Here the dividing ridge has entirely lost its capping of the "Anvil 
Rock," there being only about forty feet of materials between the top 
of the coal and the top of the ridge. 

Section of tlie Llewellen Coal. 
Heigtth. Thickness. 

39.6 30.0 Sloping ground. 

9.6 4.0 Loose pieces of limestone projecting from the surface. 

6.6 .6 Black bituminous shale varying from 6 inches to 1 foot. 
fi.l .11 Coal. 

4.2 .1 ParlJogclay. 

4.1 2.6 Goal 

1.7 .2 Parting clay. 
1.6 1,5 Coal. ' 

.0 Top of under-clay, thickness not satisfactorily seen. 
Thickness of the bed is five feet one inch. In this locality there is, 
therefore, four feet ten inches, in all, of workable coal. 
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The under-elay was not seen at this place, but the following section 
o£ the same coal tied,, from the "Watson bank," on the other side of 
the same ridge, and only a few rods distant, will probably be satisfac- 
tory as to the thickness of the under-clay. 

Section of Watson's hank, southwest side of ridge, and egmvaUni of the second 

coal under the Anvil Roch. 
Meiffhth. Thickness. 
70.9 30.0 Covered space. 

40.9 16'0 Limestone in several beds, much affected by espostirc, 

34.9 .6 Sis inches to one foot of black bituminous shale. 

34.3 1.0 Coal 

33.3 .3 Parting cky. 
33.0 2.6 Coal. 

30:6 .2 Parting. 

50.4 1.8 Coa). 

28.8 1,0 Under-clay. 

27. B 10,0 Ten to twelve feet of drab colored limestone. 

17.8 7.8 Covered space with coal. 

10.0 10.0 Sandy shale. 

Thickness of workable coal, in Watson's bed, five feet two inches. 

The section heretofore given of the Watson and Llewellen coat, 
equivalent of the second coal of the lower series, may be further ex- 
tended by the aid of a partial section obtained about one hundred 
yards to the east of the opening made on Watson's land. 

PtovideEoe lies in an eaatwacdly direction from tlio Llenellen and Wataon Coal Buiilts, 
about two and a half milea. Bj an. observation of the map of Union county, in the firat Geolog- 
ical Report, it will be sflBn that the outcrop lines of the coals of the Malford series will be 
found ninniag eastwardly aoroes Bcotion 4, T. 5 9., R. 3 E. After tho line has entered section 
3 of the same towoship, it runs south and southiregt, to tlie sootheaet corner of section S.ivhen 
it again curves to the east. The lino again curves abmptlj to the north, soon after entering 
section 10. This isprobaWythe centre of avallej of deprassioQ in the Coal Measures, nhiob 
being prolonged extends into Crittenden and Caldwell counties, crossing Tradewater river at 
or near Bellville. Crossing this valley, as before stated, in section 10, the outcrop line runs 
oorthwardlj along the eastern edge of the vallej to a point near Providence, when the line is 
again deflected t o the soatli and east, by an elevated fold of the Coal Measures that begins at 
Providence ^"^ ■'"■'* '" ^ 1'°* neaclj parallel with the Providence and Princeton road, and on 
the south side of it, to the cuter margin of the Coal Field, near the mouth of DoUison's creek, 
in Caldwell countj. A nameless branch, which rises in section eigbteea of tho same town- 
ship, runs northeastwardly into section eight. Out of this section it passes into section Eeveo- 
teen, wliere it has its bed in the soft materials associated with the fourth coal, under the Anvil 
Roelt, or the "Fov.r-faof Coal" of the Lower Coal Measures 
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Heightk. Tkickne&s. 

49.11 45.0 Covered space, wUb limestones neai' the coal. 

4.11 1.00 Coal. 

3.11 .3 Parting clay. 

3.8 2.e Coal. 

1.2 ,2 Parting clay. 

1.00 1.0 Coal. 

On the north side of the ridge, containing the Llewellen and Wat- 
son coal openings, there is evidence of fmctures in the masses of the 
coal measures covering this bed. The drainage having taken the lines 
of fracture has, by denudation, exposed these beds on the south side 
of the spurs of the main ridge, and the coal may be entered and work- 
ed, on the north of the ridge; with a dip to the north and northwest, 
carrying these coals under a level country bordering Slover creek. 

These beds of the Coal Measures, at Providence, have experienced 
some slight modifications, the limestones are more ferruginous; there 
are also beds of chert intercalated in the limestone mass, which is 
thicker. The dip is greater, and to the northwest. The limestone 
laeds are highly fossiUferous.* 

If these beds are entered north oE the main dividing ridge, the produce of the mines may 
rsEteh the Ohio rirec, bj a railroad which may be made almost bj a naturally graded road bed. 
By laying the line of the road down the yallej of Slover creek, to the Pond Fork; thence op 
that yaliey, and on the southwest side of that creek, to the gap between Foplac ridge and Coal 
hill; thence along the valley of Cypress creek, to a point near the mouth of Pearson's branch; 
then either up Cypress, and reach the Ohio river by Ihe valley of Hine'a creek, or by the Book- 
hara yaUey pass, through the gap, at the head of the Little vein branch, and thus reach the 
Ohio; or from Pearson's branch, by the Henry valley pass, through the gap at Winstead'a, in 
section 24, T. 3 S., R. 3 W. For a ooal road, with very light grades, I am acquainted with ao 
oounlcj whore a road, with a better allignment, or lighter grades, could bo had, for the same 
amount of graduation, for a road of this length; while along the line of the road, and at very 
short distances from it, the heat stone for bridges and culverts could, be bad; since, near 
by, along its entire length, the heaviest coal beds in this part of Kentucky find their outcrop, 
the main trunk road would receive numberless branches from numerous coal mines, that must 
be opened along the entire length of the line, and only a short distance from it, many of them 
within from fifty to two thousand yards of the main road. In this connection, I may be per- 
mitted to Btat« that a good railroad is the only reliable means by which these vast beds of foB- 
ail fuel can, with certainty, reach a market. It has been in contemplation to lock and dam 
Tradewater river for the purpose of forwarding these coals; my opinion is, that Tcadowatec 
river, if dammed, and its waters were spread over the snrface, aa they would bo by dama auffl- 
cientij high to obtain the head required, would not, during the dry season of the year, afibrd 
a BufSeient supply to keep up the pools, nrach less the water necessary for lockage. The 
evaporation would probably largely exceed the supply afforded by the river should this be 
the case, as it most probably is; Tradewater river, Hierefote, aa ftmeftna of tianspoi'tjng coal to 
market, is absolutely useless. 

"Sea Epeoiinens "from rriivid,:nes." 
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There being no dilheulty in the way, the outrCr<^piQg beinih of the 
Llewellyn and "Watson coal was easily traced to the oqaiTalent bed 
opened at Providence. The following section will seiTe to illustrate, 
in some degree, the arrangement of the Providence beda. The land 
holdings here being in very small lots, two banks having diiTereat 
names are iucUided in one section. 

The'se banks are on nearly tlie same level, and the thickness of the 
separating matoriai is probably somewhat greater tha.n the work on the 
ground made them. 

Section of the Lo/land Coal Mam: 
Heighth. Thickness. 

60.2 30.0 Tel]ow-grey shales, (place of Anvii Itocli?) 

30.2 3.0 Black bituminous 5ha\e. 

27.2 1.3 Slaty coal. 

25.11 .5 Parting clay. 

25,6 1.0 Coal, (in krge blocks.) 

24.6 1,4 Parting clay. 

2?i.2 " 2.9 Coal. 

1.9 Under clay. 



Section of .Dorris Bank. 
18.a 12.0 Twelve to fifteen feet limestone. 

6,8 1.3 Calcareous marly shales, 15 to 20 incites Ihick. 

5.B .4 Black bituminous shale. 

b.\ 4.0 Coal, fine quality, mining in fine blocks. 

1.1 .1 Parting clay. 

1.0 1 .0 Coal to top of underclay. 

The following section is from the Dollison bank, pqiiivjileni. i".o Tior- 
ris bank: 

Heighth. ThicTen ess. 
1 8.2 10.0 Ten to sixteen feet limestone. 

8.2 2.2 Greyandblacfcoalcareousshale; lowcrpo.vl argillaceous sha.h;, 
6.0 3.G Coal. 

2.6 .1-^ Parting clay. 

2.4^- 1.4^ Coal. 

1,0 .1 One to two feet ferruginous limestone. 

A nnmber of sectior^s of these beds could be given, but thia will be 
unnecessary, as they would be a repetition of those already gii'en. 

It may be possible that the last section given is of an intercalated coal, 
between tbe equivalent of the Mulford bed and the "'middle coal;" the 
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Lofland section ia probably the equivalent of the "Anvil Rock," or 
first coal which has agaia increased in thickness. 

It will be recollected, that at Thompson's mines, in Union county, 
the Anvil Rock bed had thinned down to fifteen or eighteen inches. 

The Ijofland, Dorris, and DoUison banks, being three distinct beds 
<)f coal, would nmke tie DolHsou the third coal under the "Artvil 
'Rock," and equivalent to the Mulford cob!, provided there be no new 
intercalated eoai here over the Mulford. This seems to be confirmed 
by the /act that a coal was opened, partially at my request, on the farm 
of Sir. Samuel Montgomery, near the eastern edge of section ten, T. 
5 S., R. 2 E., which has the characteristic covericg and associated 
shaly materials of the Mulford coal ; if this be the equivalent of that 
coal it will be undoubtedly fall the fourth coal in the series here. 

Three-fourths of a mile to the southeast of the last coal alluded to, 
m the direotioa across a nareow trough in the measures, a coa! is seen 
in the bank of a small branch^ known here as Hunter's bank." The 
equivalent of this bed is also to be seen on the farm of Mr. Samuel 
Montgomery, distant about half a mile from the equivalent of the 
Mulford coal opened on his farm; tbib last coal is known as the Mont- 
gomery coa). 

Section of Montgmnery coal. 
Htiglith. Thickness. 

3!. 00 10.00 Covered space to top of point. 

21.00 10. Thin bedded sandy shale, 

n .0 8, Black bituminous shale. 

3.0 3. Coal. 

The pit being partially iiUed with water, neither the bottom of (he 
coal nor clay was seeii. 

Section of Hunter'x Imvk. 
.Hmyhth. Thickness. 
43.6 16.0 Covered space. 

28.6 !0. Greyish-yellow sandy shale. 

18.6 8.0 Black bituminoiia shale. 

10,(5 3.9 Coal. 

C.9 .9 Partjng olay. 

6.0 .7 Coal. 

S-fi .3 Under clay. 

5.0 5.0 Sandy shales. 

.0 B^d of branch. 
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Mr. Alfred Towns had this coal opened, and the parting clay dug 
through, in doing which the workman discovered the seven inches of 
coal between the under and the parting clay. When the lowest coal 
was cut through an abundant spring of water bur^ forth. When I 
visited the bank the water had settled, and the^spring was flowing in 
a beautifully clear stream. The day being warm, and being very 
thirsty, I iaid down for a drink, but one mouthful of such water was 
sufficient — the water being very acid, and largely charged with alum. 
In my report for 1855 the map shows the line of the lower coals 
south of Mr. Imboden's house, section 24, T. 5 S., R 1 E. 

The Winn hill was set down as the equivalent of the "Fisinte bluff," 
or the sandstone mass covering the Bell coal. After the survey was 
made, in 1855, Mr. Winn dug at the foot of the hill near his house, 
at the base of the ec[uivalent of the "Finnie bluff," and found a good 
coal at the place indicated in the report. 

Taking the road from Providence to' Princeton, the first creek cross- 
ed has, at this place, its bed on the soft shale under the Providence 
coals or over the Mulford coal. 

There is evidently a sinking of all the beds for a short distance on 
the line of this road, when they rise again immediately west of it, 
while on the right of the same line they lie quite level for two or 
three miles, as there is only one ridge intervening, made by the mem- 
bers over the Hunter or "Little Vein" coal. On the northwest side of 
Clear creek the mass of the Curlew hill crosses the road in a low ridge 
between Clear creek and Mr. Barnhill's house. The mass of the "Ice- 
bouse," and its accompanying measures, is probably the northwest bank 
of the flats of the creek itself, and it is repeated between the forks of 
the creek. The masses equivalent of the Finnie Bluff extend from the 
bank of Tradewater river for two or three miles toward Providence, 
and must be repeated or lie very level. 

At two miles beyond Tradewater the millstone grit sets in, and the 
rocks are raised into high hills. About four miles to the southwest of 
the road the millstone grit runs up to the river, and the sub-carboni- 
ferous hmestone forms the hiUs. The lower masses of the millstone 
grit still has one, if not both, of the intercalated limestones; the upper 
mass of this limestone is hard, and broken into polygonal blocks from 
the size of marbles up to pieces of five hundred pounds weight. The 
usual buff belt is found less earthy, more solid and compact than at 
41 
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the Ohio, and nearly destitute of fossils. The key obtained by the 
study of the various raembera of the coal measures, in Union county, 
from the millstone grit to the Mobley, has been of the greatest service 
in identifying the eorresponding beds elsewhere ; nevertheless, in con- 
sequence of some importaot modifications in the formations in their 
extension through Hopkins county, it is often necessary, in order to 
convince ouvseif positively of identity, to follow out any given bed in 
all its meanders from its known position in Union county to the locali- 
ty elsewhere to be established. The changes of lithological character 
are always accompanied by a corresponding change in the character of 
of the soil and the gi'owth upon it; this aids greatly in following the 
outcrops, when the rocks themselves are concealed; indeed, without 
observing which one would be entirely at a loss. 

The first line of country passed over, lying between Providence and 
Wright's ridge, was through the woods and farms, and by no regular 
road. Leaving Providence, the route lay to the south of east, crossing 
Wyer's creek about a mile from its mouth. On the northwest side of 
the flats of this creek the outcropping sandstones over the "Little Vein" 
are in sight; beyond this a stretch of bottom land extends for a mile; 
then a low flat point was crossed, before entering the valley of Clear 
creek, not far from a pond called "Jenney's hole;" from this point, up 
the valley of the creek, there is no low water bed for a distance of over 
two and a half miles, by the path through a flat swampy land, with a 
succession of small lakes called "holes," with most fanciful uames. 
Pond creek was crossed in the valley of Clear creek, and the route now 
lay up the southeast side of Clear creek to Lamb's creek, one of its 
small tributaries. A coal was seen in the hills that bound the south 
side of Clear creek, near Lamb's creek. From the character of the 
associated rocks I took it to be either the Ice-house coal, or one of the 
lower small beds of the Curlew Hill Measures. I am inclined to the 
opinion that it is the former coal, which has thickened up to four feet 
four inches, of excellent quality. 

It should be mentioned that the lidge on the northwest side of 
Pond creek, near its mouth, is probably the equivalent of the masses 
covering the four feet and "Little vein" at the Ohio river. When it 
was crossed it was about seventy five feet high above the surrounding 
flat lands. The ridge on the south side of Clear creek, in which the 
Kii'kwoocl branch takes its rise, is the coal before alluded tc, on the 



,, Google 



TOPOGRAPHICAL REPORT OF GEOLOGICAL SURVEY. 323 

south side of the creek; it is opened on the N. W. side of the hill. 
At the openiog the dip is N. 10° W.; the rate of dip is two and a 
half degrees. In all probability there is a reverse dip some- 
where under the flats of Clear creek, or at least a much flatter dip. 
The rate of dip would bring in the rocks of the "Little Vein" much 
nearer to this opening than they are, if there were not some decided 
roodificatioB of dip. A Umestoae is said to exist in the hills over this 
coal, but it was not seen by myself; there are, however, evidently 
limestones or else calcareous shales. The sugar-tree, which I consider 
an invariable sign of the presence of calcareous beds, in the Coal 
Measures, is quite abundant- 
Continuing up the south side of Clear creek, immediately after cross- 
ing Lamb's creek, a sharp ridge rises, called Bobb's ridge, probably the 
equivalent of the ridge at the last coal ; this riflge soon receives an 
additional height, and is capped by another sandstone very like in lith- 
ological character to the upper part of the sandstone at Curlew hill. 
This ridge divides the waters of Richland and Lamb's creeks, and has 
an elevation of about two hundred and fifty feet above the sun'ound- 
ing flat land. The ridge appears to be the dividing line marking 
the east side of the great trough extending from Providence to this 
point, and brings us to the edge of the undulations, marking the char- 
acter of the measures of Wright's ridge, and the ridge running between 
Lamb's creek and Richland creek, coming up in the way it does through 
the direction of the strike line, in a sharp curve to the southeast, then 
southwardly and southwestwardly to the waters of Cane creek, at least 
twelve miles south from the mouth of Lamb's creek; so that the pro- 
ductive Coal Measures extend in a tongue twelve to fifteen miles out- 
side of the nearest edge, or. smaller diameter, of a regularly shaped 
basin. The prolongation of the basin, which passes southeast of Bell- 
ville, is a depressed fold, while that southeast of Lamb's creek is an 
axis of elevation, extending on either side of the line of Wright's 
ridge for several miles; it is, however, most extensive on the westward- 
ly side, also including the body and spurs of the ridge, so that the 
greatest body of coal, of the Western Coal-field of Kentucky, crops 
out along this line of elevation. No less than ten beds of coal are 
here presented to view varying, from three (3) to eight (8) feet in 
thickness. Five of these are Hve (5), and two over four (4) feet 
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To the eye these coals are not inferior to the best Pittsburgh coal; 
their true value can however only be determined by analyses. 

The road traveled from Richland creek lay up that stream for two or 
three miles, to the intersection of the Princeton and Madisonville road, 
near the Sulphur spring; thence up the dividing ridge between Kicb- 
knd and Sugar creeks, crossing Wright's ridge at a point near the head 
branches of Sugar and Stuart's creeks, where the ridge is nearly sev- 
ered by a gap lying in a line nearly east and west. 

In order to establish the exact geological position of the Coal 
Measures of Wright's ridge, I determined to trace the measures along 
the line of the Madisonville and Hopkiosviile road, from the thick coal 
at the Rocky Gap to where the sub-carbonileroug limestone is out 
through south of the head waters of Drake's creek, From thence, 
the sub-carboniferous limestone, millstone grit, and the upper inter- 
calated limestone, to the Buttermilk road. 

The line of the road from Madisonviile to HopkinsviUe iTtns nearly 
south, crossing the Crab Orchard Fork of Drake's creek, approaching 
the valley of the latter creek nearly east of the point where the line 
of Christian and Hopkins counties leaves that creek. Three marked 
ridges cross this road between the Rocky Gap and the confines of the 
productive Coal Measures, on the south. 

These examinations showed that the eight feet coal, at the Gap open- 
ed by Price, Johnson & Co., is the equivalent of the beds on the 
Hunting bmnch and Stuart's creek, only the materialB separating the 
two beds, which in some instances amounts to a thickness of several 
feet, have here diminiehed to two and a half inches; and lor all practi- 
cal purposes the two beds are here united into one. 

On the mme horizontal plan, on the west side of the gap, only 
about five hundred feet distant, there is another bed totally unlike any 
coal bed which I have had an opportunity of witnessing. The fol- 
lowing section will serve to show this bed, which is also on the proper- 
ty of Price, Johnson & Co> 
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Section of coal hed at Boclcy Gap, north side. 

IS. 

Massive sandstone. 
Covered space. 
CUy shale, whitish. 
Clay shale, yellowish. 
Clay shale, grey. 
Clay shaie, grey. 
Black bituminous sliale. 
Black bituminous shale. 
I-J Cannel coal, 
Under clay not measured. 
The masses given above are each in distinct beds, with a regukr 
parting between them. The black shale is very hard, black, and rich 
in bituminous matter. The coal is hard, and in its general appear- 
ance much like the finest block mineral at the Breckinridge mines. 

The section of the thick coal, on the east side of the gap, is as fol- 
lows: 

Seelion of Eightfoot coal at Roclcg Gap. 
IJe'gMh. Thickness. 
167.II-I 60.00 Rounded liill top. 

119.1 1|. 20.00 Bench probably sandstone. 

89,11-^ 16.00 Top oE slope and foot of bench. 

73.11-^ 19.00 Bench; some sandstone in sight. 

64.11^ 45.00 Top of covered space. 

i>.Il|. 1.6 Blue marly shale. 

8.6J- 3.1 Coal; soft from exposure. 

6.2^ 0.2^ Marly sbak paititig. 

Beds of coal. 
5.0 5.0 Coai with 2 small streaks of clay near the center of mnss. 

The lower, or five-feet mass of coal appears bright and good. The 
upper mass will probably be found as good as the lower when the 
coal has been followed under solid cover. 

Starting, aa before stated, at these beds at the Kocky Gap, three 
distinct, diiferent masses of sandstone are pass(id over, by the line of 
this road, before the margin of the Coal Field ia rGached~-the dis- 
tance being about seven miles. The spurs of Wright's ridge, which 
runs in a line ntarly parallel with it, are thrown off at right angles to 
the road, and are doubtless the eandstones of the "Little Vein," Cur- 
lew hill, and FinBie Bluff. There being no repetition of these masses, 
the inference is that the amount of dip is not greater than two degrees, 
for a large pm'b of the dle^uce; for eudde&ly the dip, south of Drake's 
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creek, canies the equivalent of the Cook and Bell coals from the top 
of the high hills, from two hundred to two hundred and fifty feet high, 
on the south of the creek, down to the bed of the stream, where 
the equivalent, probably of the Cook ooal, has been mined in the bed 
of the creek near Mr. Williams.' The covering to this coal being very 
similar to the covering of the coal mined by Mr. Campbell, on Cassel- 
bury creek, five miles to the west, which is certainly the equivalent of 
the Cook coal of Union and Crittenden counties. 

Crossing Drake's creek to the south, and ascending a hill two hun- 
dred feet high, which is capped by a sandstone equivalent to the Finnic 
bluff, a coal outcrop is seen at a place called "Isinglass Glade." On the 
southwest side of the Glade is the following section: 

Section at Isini/lass Glade. 
Heigkth. Thickness. 
ft, Id. Ft. In. 

68. 5.00 Top of hill at glade. 

63. 2.00 Black bltiiminoua shale. 

61, 2.6 Coal. 

48,6 3.10 TJiidei'-clay. 

44.8 6.4 Sliales. 

39.4 5,4 Belt of carbonate of iron, three inches thick, regular and 

continuous as far as exposed, in a bed of grey shale, 
34.0 2.0 Bed micaceous sandstone. 

32.0 6.0 Sandstone. 

26.0 5.0 Blue shale. 

21.0 21.0 Sandy shale. 

.0 Top of covered space. 

In the under-clay of this coal are a great number of finely formed 
crystals of gypsum, especially where the coal has disappeared and left 
the under-clay disturbed; doubtless produced by the abundance of sul- 
phuric acid set free by the wasting pyritiferous coal, which has combin- 
ed with the lime filtered from the limestone hereafter mentioned; a sim- 
ilar phenomenon was observed at Johnson's, under the equivalent of 
the Llewellen coal, near Providence, where lime must have been carried 
from above the coal down to the add. 

Above the coal at the Isinglass Glade are two thin beds of carbonate 
of iron. Between the Glade and the Croft, or Willliams' farm, an ad- 
ditional member comes in above the coalj comjiosed, of alteraations of 
Eojidy shoie and, bods lof flag-etones. 
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At Petersburg, westwardly from the Glade, the coal measures are 
flattened, probably by a slip or fault at the soutb foot of the Glade hill ; 
which has carried down the measures. The hill itself is flattened out 
to the east and northeast into a high table land. Three miles to the 
southeast Mr. Lacy has worked a coal bed, which is said to be four 
feet thick, The workings having been abandoned I did not visit them. 
About three miles to the west of Petersburg, the dividing ridge be- 
tween the waters of Tradewater and Pond rivers has its summit, in 
which interlock the branches of Casselbury creek, the longest branch of 
Tradewater, and the head branchea of McFarland's creek, the longest 
westwardly branch of Pond river. 

On the waters of Drake's creek the coals and associated rocks are 
much bent and disturbed. One of the lowest of these coals, at Mr. 
P. W. Cabel's, is either the equivalent of the Cook or the Battery 
Rock coal. From the character of the rocks associated with this coal 
I incline to the opinion, that it is the former of these coals. At an- 
other opening in this coal,- which is seen half a mile further down the 
branch, the dip was N. 40^ B.; the rate of dip was not satisfactorily 
obtained. The coal is hard and firm around the old pits, although the 
diggings have not been worked for seven or eight years. The coal is 
covered with aluminous earth. The top of the hill over this coal is 
covered by a loose-textwred soft sandstone, massive in its character. 
The sandstone at Chalk-level is probably identical with the sandstone 
here, and both are probably the equivalent of the sandstone near the 
base of the Finnie Bluff. 

Mr. Felix Bourland, (seventeen miles from Madisonville,) opened 
the coal last alluded to. Mr. Bourland says the coal is three feet four 
inches thick. The thickness of the coal is probably over estimated. 

At Mr. Brashears' is a coal covered by argillaceous shale; this bed is 
doubtless the equivalent of the "Cook coal;" and the coal at the Isin- 
glass Glade is the equivalent of the "Bell coal" (?). 

The materials between these coals are generally soft and argillaceous, 
while the mass covering them has decidedly the character of the Fjn- 
nie Bluff; here, however, it is quite soft in its lower part, while the 
main sandstone mass is only represented by a few feet* of sandstone, 
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flagstones, and sandy shales, the whole mass being about fifty to six- 
ty feet thick, 

At Petersburgh* limestone was found at the bottom of a well, which 
I take to be the equivalent of the limestone afterwards seen, lying 
above the coal at Mr. Campbell'Sj and at the Wooidridge "old mine." 
On the west side of the dividing ridge, this limestone lies at those 
places thirty-five feet above the coal, equivalent to the Cook coal. 

The first mass of the millstone grit seen containing pebbles was 
near the farm of Mrs. Elizabeth Bvasbear's, eighteen miles south of 
Mudisonvilie. This mass forms here the dividing ridge between 
the waters of Casseibury and Drake's creeks. Limestone, intercalated 
with sandstone of the millstone grit series, are first met with one and 
a fourth miles south of Mrs. Brashear's, or nineteen and a fourth miles 
south of Madisonviile. 

From information obtained, I infer that there must be a number of 
openings in the equivalent of the Bell and Cook coals, with perhaps 
one or two places where the equivalent of the Battery Rock coal is 
worked, southwest and west of the road. 

At Mrs. Brashears' and Mr. Williams', when the intercalated lime- 
stones before alluded to were seen, there is much irregularity in the 
dip, both in quantity and direction, being in most cases conformable to 
the contour of the hill on which it is observed ; the rocks here ai'e gen- 
erally softer than these equivalent beds of Union and Crittenden coun- 
ties, and, so far as I have been able to obtain measurements, the rocks 
are found to be thinner. 

At Mr. Williams' I listened to one of the legends of the country, 
which appears to be fully credited by the people. This story, as re- 
lated to me, details, with much apparent accuracy, the direction, size, 
and condition of certain great lodes of lead, not yet worked in this 
part of the country ; also, of certain mines of silver, said to exist near 
the margin of the coal field. The relator of this information inform- 
ed me that nothing but his great age and ill health prevented him from 
opening and operating the mines, whose existence he had communi- 
cated to me. Nothing, however, that I was able to observe at these 
localities, would wan'ant me in giving any encouiagement to these 
fiincies, but rather to discourage any hope of these visions of wealth 

'Fetersburgh is etatioD No. IOCS af the Nashvilla and Henderson raitro.td. 
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being realized. Tliere may be all that the mineral witelies declare 
there is, of lead and silver, but the Minemlogica! and Geological signs 
do not at'eompany ihem here, as they do at localities, where kad aad 
silver are found, elsewhere. 

From where the millstone grit and sub-cavboniferous limestone cross 
the road, new Mr. Williiim's howse, in Christian county, the mavgiii of 
the former was traced to the Buttermiik road. 

Along the gvi at dividing ridge between the head brnnches of Pond 
and Tradewater rivers, its eaatside is abrupt and precipitous, while on 
the west side the spurs ot the main ridge are thrown off flatter, ex- 
cept on the west side of the h( ad of Tradewater, where the hills are 
also rough, produced either by lines of drainage ploughed into them, 
or original lines of abrupt bending, and irregular folding of the uplift- 
ed hv:avy masses of the millstone giit. 

On crossing the firet hill formed by the masses of the conglomerate, 
between Mrs. Brazier's and Mr. Williams', you descend into a valley 
of one of the branches of McFarland's creek. On the east side of 
the road the conglomerate caps the hill from seventy-five to eighty 
feet thick, with one hundred to one hundred and fifty feet of soft ar- 
gillaceous sh;ites immediately underlying it 

On the first branch east of Mrs. Biazier's at a short distance north 
of the road, is to be seen a fine evidence of a fault; the heavy msisses 
of the millstone grit having sunk down. Along a line, on the east side, 
are the shale beds before alluded to, while on the west is the solid ws^U 
of the masses of millstone grit Near the junction of these measures 
there bursts from the sandstone side of the feult a bold cold spring of 
most excellent chalybeate water. 

The rocks of the millstone grit, form the bed of Casselbury creek, 
where it is crossed by the Buttermilk road, near Mr. Alexander Bra- 
zier's; on the south side of whose house, and near the school-house, is a 
fine example of the upper intercalated limestone, but no satisfactory 
section could be obtained. These limestones present the usual "gkidi/" 
appearance. These rocks here dip toward Casselbury creek, i. e., to 
the north, and sink under the millstone grit On descending the creek, 
on a line nearly east and west, the spurs of the hills are crossed at 
riglit angles with their length, and are found to be waves formed of 
solid masses of rocks and shales, from fifty to one hundred feet high 
from the top of the wave to the bottom of the intervening troughj 
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here represented by the valleys between the spnrs. The haod of lime- 
stone before alluded to crosses the spurs in a rising Sine, one wave de- 
scending into the succeeding valley or trough, and again mounting 
and descending. The bending of the strata, by the original force form- 
ing these hills, has thrown the limestone up and down with the folds 
forming these spurs, and on a given line the limestone crosses them 
like a ribbon resting on their surface. The greatest iie on the axes of 
the ridges; the lea^t in the valleys between them. On the top of the 
ridges the dip equals twenty -five to thirty degrees; in the valleys from 
five to twenty degrees. The buff limestone is here associated with 
this bed, and is about thirty feet thick; the whole mass of limestone 
is probably one hundred feet thick. From the base of the intercalated 
limestone, to the great mass of the sub-carboniferous limestone (?,) the 
distance is about sixty-five feet, filled with thin bedded sandy shale 
and flagstones. 

In a branch of Casselbary the sub-carboniferous limestone was seen, 
where it was broken into heavy square and oblong blocks. 

The margin of the coal field is deflected very rapidly to the north, 
from the crossing of Casselbury creek. 

I visited the coal hank worked by Mr. Campbell, on the southwest 
side of the Buttermilk road, where the direction of the dip is north 
twenty degrees east; the rate two to two and a half degrees; the coal 
is two feet seven inches thick, the -roofing being "grey metal, i. e., grey 
micaceous shale. This coal rests on a bed of thin under-clay, four to 
sis inches thipk; this on hard thin-hedded sandstone. The bank is 
worked by stpppiug. The coal is the undoubted equivalent of the 
Cook coal- 

The old Woflldridge bank is an opening into the same bed; it is oyer 
this coij.! that is found the limestqne spoken of as being found in the 
well at Petersburg- 

I learned of Mr. Campbell that a bed of thin coal exists on Cassel- 
bury creek, one mile to the south of his mine ; this is probably the 
equivalent of the Battery coal; it is said to be one foot thick- 
Mr. Wooldridge is now opening another bank, on the east side of a 
small ridge, about half a mile from the old "diggings;''^ this new open- 
ing is in a coal above the limestone, which lies above the coal at tlie 
old diggings, but owing to the curving aiTangement of the bedg I 
thought it useless, with the Lock level, and the time at command, to 
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uodBitake to determ'me the thickness of the beds intervening between 
the two beds of coal. 

The coal mined at the new opening is of superior quality ; the bed 
presents a face, where seen, three feet high; it is hard, bright, shining, 
black.* No sulphur {"or brass") was observed in the coals at this open- 
ing, which is covered by dark sandy shale (''yrej/ meial-") This bed is 
the equivalent of the Bell coal. 

Two and a half miles to the northwest the same bed has been work- 
ed by Mr. Patrick Hamby; here the greatest thickness observed was 
four feet four inches; the coal is covered by argillaceous and sandy 
shale, probably the counterpart of the shale beds observed at the 
Wooidridge new mine. The ditierence in the appearance of the cov- 
ering materials at the two mines is owing, doubtless, to the wasted con- 
dition of those at the Ilainby mine. It may not be improper here to 
state that, all the banks mined here, with one exception, (the TeiTy 
mine,) are stripped at the tail of the bed, and no regular pits or elopes 
are made. The materials associated with these beds are very soft, and 
sections above and below the coals could not be obtained. The only 
section as yet seen, north of the millstone grit, on this line, was ob- 
tained at the Wooldridge old mine, which gave thirty feet from the top 
of the Campbell (Cook) coal up to the base of the limestone above it — 
the space being filled with sandy shale. At Mr. Campbell's the lime- 
stone was found to be twelve feet thick and upwards. At both places 
it contains many fragments of entrochites and spirifer. The shales 
weather to a yellow-grey color. The Hamby bank is not now work- 
ed, the stripping having become very heavy. It is .situated one-fourth 
of a mile from, and on the west side of, the Buttermilk road, and eigh- 
teen raiiea from Madisoaville, and about a quarter of a mile from the 
line dividing Hopkins and Christian counties; it lies in the tatter 
county. In the branch which runs through the bed of coal at the 
workings, the dip of the beds under the coal wa.s a'^srirtained to be to 
the northwest; the under-clay here is four inches thick, resting on 
lumpy irregular bedded sandstone. The bed of the coal is wavy and 
irregclar. This co;d has also been worked by Mr George Terry. 

About one mile further, to the ncirth, the Coal is enteted at the north 
face of a low ridge, where it lies at a much higher level than at the 
Hamby bank. The same bed is opened in the bed of the branch, one 

*9ee speoimvue tabelecl Wouldridge cottl, Cbriitian couut;. 
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hunrlrftd and fifty yards up the stream, from the Terry opetiing; Ibo 
coals in the bed of the branch have been Btrifiped, and soin« coai baa 
been removed; the dip here wiis north seventy degrees west, at the 
rati) of four or five degrees. On tracing the covering roclt down the 
branch, on tlie north side of the stream, thw coa! was traeed to a point 
opposite the Terry opening, on the west side of the roai.1; the coal on 
this side of the stream h iviiig been carried down by the dip thirty 
feet below the bottom of that exposed in the Terry opening. On the 
south side of the branch the coal may be traced to the Terry bed, 
which is entered by the usual form of slope entry, which enters with 
an iihiCenrling dip ribing to the south or with the direction of the entry, 
and the coals are at the enlry dipping to the north. A little below the 
oiieniiig on the novih side of the branch, sugar-trees, the usual accom- 
panymeiit of limestone iii these measures, are to be found in great abtm- 
dauce. From the data here obtained it is inferred that the liniestotie 
is tweiit^'-five fost below the coal, and that the distance between the coals, 
eq'iivalent t^ the Cook and Bell coaU, is fifty five feet- Hence there 
appairs to be a thinning of the member between these coals, with the in- 
sertion of a limestone mass in tome localities, as at Mr. Campbell's, 
from ten to twelve feet thick. The Terry coal mine is on a branch of Euf- 
fjio creek. On the left of the road, ntar Terry's mine, Burido creek 
receives a small bmnch on the north side. One fourth of a mile up this 
branch from its mouth is to be seen the following section, wliich is illus- 
traliveoi' the measures of Wright's ridge. At tlie locality of thiy sec- 
tion the end of a ridge is worn oft" by the action of the waters oi' the 
branch, producing an flscarpm^nt one hundred feet longan.t thirty itet 
high, rieing above the surface of the pool at its fnot. The lace of the 
escarpment stands in aline nearly north and south, )ind pn?sent« a I'c- 
markahlo stratification, dipping from fhe centre of the bed, to the north 
antl south, and buijin^ the top of the coal under the water at both enda 
of the pool, 

Serthii on brrmck of Bujftdo a-eeh., nem' the ButlermiHc road, 
HehiUh. i/dckncss. 

Ft. II. i\. ill. 

.^1.5 12. L'Lj'lit, (inliired ydlow-gi'cy Bandatuiis. 

10 ■■> 1(. Gi 1,7 metal. 

C 5 4. CohI. 

4.5 .9 aacler.<:lay. 

3.6 3.1! Grev mcfHl, 

.0 SuiftLcu oi" pool. 
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This coal is the equivalent of the Terry coal. 
Asceniling the branch, toward the north, sever.il waves are apparent 
in the measures, giadaally rising with the ascendiog valley. Ntar 
the head of the valley, the nieasiu'ea of the section are lost lo view 
under the hill; at the base of which, on the west side, Mr. Croft made 
an opening into, and has taken coal from, the bed equivalent to the 
Teiry bed, which here lies at a much greater elevation than at that 
mine. The opening is near the summit of one of the m:my waves 
into which the measures are throwo in this part of the coal field. 
This bed ming and falling with the measures until it disappears under 
the south side of the first great hill south of Caiiey creek, and is final- 
ly lost to view on the line of this road. 

The top of the hill south of Caney creek is evidently capped with 
the equivalent of the Ice house, and the lower part of the Curlew hill 
measures. This hill is separated from the southern prolongation of 
"Wright's ridge by a deep valley, through which a trial line has been 
run for the Nashville and Henderson railroad, and it was stated to me 
th.it a road, with a maximum grade of forty feet to the mile, can be 
made through tliis gap, by a cut of sixteen feet at the deepest part, 
and a fill of twenty-five feet for the valley of Caney creek. 

Near the mouth of Cane run, on Caney creek, two miles we.st of 
the Buttermilk road, there is ao outcrop of coal under black bitumi- 
nous shales, and over these eighteen to twenty feet of grey metal, 
which is covered by loose blocks of heavy sandstones, none of which 
were seen in p!aee ; this is prolably the equivalent of the Be!l co il. 
■ In a norlheast direction Irom the mouth of Cane Run, new and su- 
perior members begin to appiar. 

It now became apparent that the linn traveled had been neavly par- 
allel with the strike Hue; also, that the di[i conformed largely to tho 
external surlace of the country, and that few of the hills are raised to 
a suii-cient heighth, above the equivalent of the Bel! coal, to contiin 
the next superior bed; until I had readied the first hUl south of Canoy 
creek, around whose sides might be traced the denuded edges of tlio 
superior measures. 

Overlying the coal seen at the mouth of Cane run, near Mi\ Joseph 
WoodvuiV's, on the Pnuceton and Greenville road, are to be seen tho 
measures lying rir.st above that coal. The line of the following sec- 
tion lies from Caae run, along the road toward Mr. Woodrulf's house. 
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Sei'tion near Mr. Woodiiiff'&, in the valley of Cane run. 
Thickness. 
Ft, In. 

15.00 Thin hedded Bne sharp grit sandstone. 
3.2 Sandy shale. 
2.6 Coal. 
1.2 Uader-clajr. 
1.6 Clay filled with limonite ore. 
.8 Black bituminous shale. 
2.4 Coal. 
.8 TJnder-clay. 
20.0 Covered space. 
0. Bed of Cane run. 
There are many blocks of limestone associated with the above sec- 
tion; their bed could not, however, be certainly traced io place; these 
blocks of limestone have been used to repair the public road in the 
vicinity of the coal outcrop, as they can be found in the washes and 
water-worn gullies cut into the soft part of the mass, and are buried 
ia the debris of the coal and clay, both above and below both beds of 
coal. A more extensive opening on this bed would easily determine 
the place of the limestone. 

This bed, at this point, dips to the northeast at the rate of ten to 
fifteen degrees. 

On the north side of Mr. Woodruff's house, four hundred yards dis- 
tant from the point of the foregoing section, black bituminous shales 
are seen in the bed of a branch ; these beds are much bent and curved, 
having been disturbed by a grent number of waves, but they have 
much less dip than the mensures of the preceding section. They 
are covered by the soil and clay of the valley of Cane run, but 
are no doubt connected with, and are part of a bed of shales seen on 
Caney creek, at the mouth of Cane run, about three-fourths of a mile 
distant, to the southtast. 

Some segregations of bituminous carbonate of iron are seen here. 
No decidi-d dip could be oblained. 

Half a mile eistwardly lies the foot of "Dozler" hill; here is present- 
ed the next member succeeding the section last given. Tlie Princeton 
and Greenville road Las iaid bare a bed of sandy micaceous shaie, ntar 
the "Chnstian Privilege" meeting-house. The bed of shale itmris the 
body of the point on which the meeting-house stands, rising about fif- 
ty-five feet above the mvine, on the uorthwest side of it. 
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In this ravine, and prol'ably at the base of the shale beds above, are 
to be seen several blocks of ferraginous limestone, which could not bo 
traced to any regular bed. Iixegalarly diseminated ia the shale bed, 
above the limestone, are a number of thin broken bands of clay iron- 
stone. 

Having now arrived at the base of the great hills, which are here 
known under many specific names, they will, for the sake of clearness, 
be treated of under the general appelation of Wright's ridge. 

The ridge ia prolonged towards the west, in a high range on the north 
side of Caney creek, presenting, on its south face, a bold front deeply 
indented by narrow and nearly parallel ravines, from which flow, du- 
ring the wet season of the year, Cane, Buck, Fox, ^nd Pigeon runs, 
besides a number of nameless drains, all entering Caney creek on the 
north aide of that stream — the longest of these runs being about five 
miles, by a direct course from the head to the mouth of the stream, all 
nearly south— some of the steepest of the steep hUl sides presenting, 
along their length, the outcrop of four different beds of coal — the same 
beds being repeated on all of these branches with more or less modi- 
ification. 

Flowing towards the west, from the ridge, are first: Kichland creek, 
with a number of small tributaries, still further north; Sugar creek, 
and its branches, on the north slope of the range; and from its folds 
and wrinkles, Stuart's creek, and its branches, descend nearly due 
north. 

The equivalent of the firet, second, third, and frequently the fourth 
coals of Union county, under the Anvil Rock, appear in natural out- 
crop at numerous places on those creeks, from Caney creek to the Hunt- 
ing branch. What Is here said of the west side of the ridge is true 
of the east side, also, with certain modifications. Flat creek and 
Pleasant run rise in the ridge and flow toward the east. Between 
these streams the ridge is prolonged nearly to the mouth of Drake's 
creek. In many places, however, nearly surrounded by deep valleys, 
called gaps, which cross its line. 

Ten miles north of Caney creek the Hunting bi-anch and Stuart's 
creek join their waters, and form Clear creek — the Hunting branch 
flowing from the east, and joining Stuart's creek, which flows from 
the south, forming nearly a right angle with Clear creek, which flows 
to the southwest. 
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A territory here, with its southern boundary on Caney cvt>ek, with 
a broadth six of miles Irom the mouth of Cane ran, exten(iitig to 
the north ten miies, covering about fifty-four thousand acres, presents 
probably as many natunit outcroppings of six dilferent beds of fine 
workable coal, as a.re to be found in a district of like size in any coal 
fiBld, if not more. 

The lacts here exhibited may be explained on the hypothesis that 
the axis of Wright's ridge, which has a geneial course norihaiid south, 
is crossed nearly at right angles by a series of waves, elevating and 
depressing the measures composing the ridge. 

These waves carrying the same measnre, from the anticlinal to the 
synclinal axes, upward and downward, from fifty to one hundred and 
fifty feet, with a distance from north to south, of from a half to three- 
fourths of a mile, from the summit of the Wiive to the summit of the 
succeeding one, giitdually sinking deeper and deeper below the hori- 
zon of the last preceding wave. At the sams time there is an axis of 
elevation rising from the flat land on the cast side of the ridge attaining 
the greatest elevation, near tlie longitudinal axis of the ridge; then 
again dipping toward the flat lands of Richland and Cfear creeks. 
The amount of this elevation and depression crossing the ridge vary- 
ing, in different places, from seventy to two hundred and twenty feet. 
On the south iace of the spur of the ridge lying parallel with Ca- 
ney creek, and near the Christian Privilege meeting-house before al- 
luded to, is an out-crop of coal, known as the Charles Woodruff bank. 
The coal has been stripped, and a small amount taken from the tail of 
the bed, which is four feet seven inches high. The dip hero is south, 
or a little west of south, at the rate of two or three degrees. .There 
is some doubt as to the precise direction of the dip, but the coal cer- 
tainly dips from the axis of the hill. This is the first bed on the south 
side of the basin, in this district, that exhibits calcareous spar in the 
fiactures of the coal. The coal is hard and firm, and not unfrequent- 
ly breaks with a choncoidal fracture. The roof of the coal is very 
blaclc bituminous shale, from five to six feet thick. 

There is no heavy sandstone to be seen here, but about one hun- 
dred feet above the coal, and one-fourth of a mile to the west, is a 
bluff of solid sandstone, weathering into rock houses, resting on fif- 
teen feet of blue argillaceous shale- The sandstone, measured in a 
favorable place, is nineteen feet thick j its upper exposed surfeee is 
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eighty-five feet below the top of the hill, mostly of soft materials. 
About forty -one feet above the rock, is a belt of calcareous material, 
some fifteen or twenty feet wide, which seems to result from the waste 
of a limestone ; its out>crop does not show on the surface at this place, 
but was found afterwards in place fifteen to sixteen feet thick. 

Further west the equivaleut of the Charles Woodruff coal outcrops 
in the bed of a small branch, at about the same horizontal level as 
that coal. Descending this branch to Cane run I examined the sev- 
eral out-crops on the land of Mr. John Davis, 

The following section, taken from one of these outrcrops of the bed 
here exposed to view, will give its general character, although it is va- 
riously modified at every different locality. 

Section on Cane run, from one of the so-called beds of black band ore. 
Eeightk. T/ik/nneas, 
Ft. In. Ft. 111. 

17,4 10.0 Black sliales, top of exposure, 

7.4 .6 Pyritifei-ous shales and coal. 

6.10 .4 Hard black sliiile. 

6.6 2.0 Pyritiferous shales, eighteen to twenty-four inches. 

4.6 .6 Irregular sandstone. 

4.00 2.6 Pyritiferous argillaceous shale. 

1.6 1.6 Sandy shale. 

.0 Coal in bed of creek from three inches to two feet thick. 
At one of the points on Cane run, where the foregoing section was- 
made, a six -inch coal rests on a bed of sandy micaceous shales, full of 
fine specimens of stigmaria, in a good state of preservation. They 
are generally flattened, or partially crushed, and sometimes eleven 
feet in length, but too delicate to preserve entire* with the means then 
at my disposal. 

By a section obtained near here of strata, exposed forfcy-five feet 
above the last section, no openings having been made, 1 am not able to 
say whether there is a workable coal or not. I am rather led to believe 
it is only a thin band of black bituminous shales, covered by bluish 
argillaceous shale, and thin micaceous sandy shale. It is highly prob- 
able that the foimer bed has been thrown «p, and that this out-crop 
is only a part of the upper members of the last cited section. 

All the materials in this particular locality are very soft. The hills 

*S«e «pedm«Qa collected, ms.cked Cane niit, llopk'ms count;. 
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and points are round and smooth ; the ravines are deep, and cut 
through the clay down to the soft argillaceous or sandy shales. 

At all the points observed on Cane run, tlie dip was in either the 
south, southeast, or southwest direction. No rocks were obseiTed 
dipping at the northward, except at Mr. Joseph Woodruff's. 

On one of the head branches of Cane run, which runs from the east 
toward the west on the northside of the spur of Wright's ridge, called 
^^Dosier" is to be observed the equivalent of the Charles Woodruff 
coal. This last out-crop is on the land of Mrs. Nancy Morgan, and 
the bed is here known as the "Nancy Morgan coal." 

The ravine in which the branch has its course being one of denuda- 
tion, the out-cropping coal bed is seen on both sides of it. The dip 
is from one to two degrees to the southwest. 

Crossing a spur of "Doskr'" to the head of Fox river, in an east- 
wardly direction, I visited, on the run, two exposures of one of the 
most distinctly marked beds of coal in this region. One of these ex- .. 
posures is near the water level of the run; the other lies about one 
hundred yards further to the east, i. e., down the run. 

This last exposure gives the following section : 
Section of Fox Run coal, on the lands of the "Bophins Mastodon cool company.'^ 
Heightlt. Thickness. 
Ft. \a. Ft. la. 

44.0 16.0 Covered space. 

29.0 8.0 Bituminous slialc. 

21.0 4.0 Coal. 

17.0 1.6 Under-clay. 

16-6 3.3 Sandy stale. 

12,3 2.3 Rough ferruginous limestone. 

10,0 10.0 Micaceous and sandy shale. 

.0 Bed of Fox lun. 
This is bright and hard, exhibiting very little sulphur. A small 
quantity having been mined three years before my visit, was found 
lying near the outcrop ; it was very blight, and is evidently a good 
coal to resist the destroying effects of exposure. 

At this point the measures dip eastwardly; nearly south the bed 
has fallen to a lower level by a dip in that direction, and at forty feet 
from the place of the section, on the north side of it, the measures 
are falling toward the north. Here is probably the suriiinit of one of 
the waves before alluded to, as crossing Wright's ridge, 
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On a branch of Flat creek, on the east side of Wright's ridge, four 
miles north of Caney creek, and near the "Mitchell Old Meld," is an 
outrcrop of the equivalent of the bed of the John Davis section on 
Cane run. 

From the locality, at the MUchell Old Field, the bench covering the 
next coal above this horizon, may be traced up a drain coming into 
Flat creek from the south side, to the place of the section which will 
be hereafter given. From which place, the heavy mass before alluded 
to, as covering the coal, may be traced down Flat creek to the crossing 
of the Madisonville and Hopkinsvilie road, where the coal also out- 
crops ; at seventy-five feet above the equivalent bed, at the Mitchell 
Old Field locality ; it is also seen out-cropping in the bed of the 
drain leading from the tunnel of the Nashville and Henderson rail- 
road to Flat creek, showing the upper part of the "Black Band Bed." 
The same coal bed may also be traced, by the covering'!^inass of 
sandstone, up Flat bteek to the Box Mountain springs. Up the right 
hand, or north branch, the Black Band tnay be traced through the 
gap across the ridge, to the headwaters of Stuai't's creek, while up the 
south, or left hand branch, the coal above it is easily traced, by the 
sandstone before alluded to, to the very source of the stream, there be- 
ing many places, on both sides of the branch, when the coal is itself ex- 
posed in outcrop. Some of these exposures have been slightly 



There is great difficulty in obtaining the thickness of the rocks, or 
the interval between the coal beds, which arises from the uncertainty 
as to the direction of the dip for any considerable distance, and from 
the fact that the dip so generally conforming, in some considerable 
degree, to the sloping hill sides, the thickness is almost certain to be 
made too great by a quantity equal to the amount of the dip, and the 
data for the correction of this error cannot be obtained with any de- 
gree of certainty. 

All the localities of the so-called Black Band ore, on Cane run, 
Stuart's, Richland, and Flat creeks, are no doubt the out-crop of the 
same bed, and although there is great difference in the character of the 
bed, in different localities, but from the relation this bed bears to the next 
ing measure in an ascending order, (which is so distinctly 
as to be unmistakeable,) I have no hesitation in placing all 
the Black Band localities iii the same Greologieal horizon. 
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The differences to be found in sections taken of this bed, at a dis- 
tance of three or four miles asunder, are not greater than of those at 
the same out-crop, withia a few feet of each other. The last remark 
will apply with great force to the localities on Cane run. 

The following section taken across one of the spurs of Wright's 
ridge, called '■'Barmtfs ridge,^' is probably the most reliable section — 
reaching from one coal bed to another — obtained in the ridge country. 
The line of the section being very short, and ineiitaured nearly with 
the direction of the strike line, while the vei'tical distance diflers from 
the horizontal dent about as three to one. 

Section at Barney's Midge, half a mile south of the Mitchell's old field. 
Heigkth. Tkieknesa. 
Ft. [q. Ft. In. 

1 66. 20.0 Covered space to top of ridge. 

146. 14.0 Sandstone? 

Coat?* 
132.2 37.4 Sleep bant, partly oovered and partly sandy shale. 

95.0 26.0 Steep face of bluff, principally thbk bedded sandstones. 

69.0 12.00 Ilavd mass of sandstone. 

fiT.O 16,0 Sleep bank, covered wiili loose sandstones. 

41.0 4.0 Black bituramous shale. This mass probably extends 

higher, 
37.0 5.0 Coal. 

Ho under-clay. 
S2.0 2.6 Pyritiferous sandy shale. 

29.6 4,0 Top of limestone, loose blocks. 

26.0 Base of rough bloclis limes tone; covered space mostly sandy. 
7.0 Shales, seven feet in sight, at 

.0 Bed of bran.;h. 
At the head of the south fork of I'lat creek, one and a half miles 
from the Box mountain springs, the out-crop of the coal, placed 
at one hundred and thirty-two feet in the last section, is to be seen in 
out-crop, in a notch in the hills at the heads of that and Eichland creek, 
at the very summit of the ridge dividing these two streams. The 
coal, at the base of the section before given, having been trnced the 
entire length of the valley. Here the ridge is much wasted by denu- 
dation, which has cut out the upper coal immediately at the notch, on 
either side of which the hiliS are much higher thaa at the noteli it- 
self. 

*Tkls btfd was a.Vrrvii.Jd £««u in place; ll lathe cquivdcutuf the Betu' Wallow coal, &a. 
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The following section, taken on the southeast side of the notch, in- 
cludes the upper part of last section : 

f'eclion at Bear Walhw, head of MicMand and Flat creeks, 
miahtk. Thickness. 
Ft. In. Fi. In. 

69. 18.0 Covered space above sandstone, composed of waste of san- 

51 6 10.0 Heavy sandstone. 

41.6 1.6 Black bituminous shale. 

40.00 2.0 Coal. 

33,0 1.0 Under-claj', 

37.0 37.0 Sandy and argillaceons abiiJe, near tlie base of wliich are 

several ibin, broken bands of carbonate of iron, from half 
an inch to two inches thick. 
.0 0,0 Base of shales at covered apace. 

The beti of shiile, and the carbonates at the base of the above sec- 
tJoD, strikingly resemble the covering mass at the "Gordon eoaV hank, 
on the south oast side of the ridge. 

The coal at the Bear Wallow is seen in out-crop on both sides of 
the notch, descending by a rapid dip towards it; conforming, in a 
great degree, to the surface of the ridge. On the south side of the 
notch the dip is to the north ; while on the north side the dip is south, 
The Bear Wallow is evidently situated upon, or near a line of fracture 
which runs up the south branch of I'iat creek, crossing the ridge at 
the Bear Wallow. It may also be traced lor some distance down the 
valley of Richland creek ; a similar line of fracture also crosses the 
ridge by the line of the north branch of Flat creek, and ia finally lost 
to sight in the valley of Stuart's creek. 

From the top of the ridge, near the Bear Wallow, an extensive pros- 
pect is opened to the south and west, extending from the ridge across 
the flats of Richland, Clear creek, and Tradewater river, to the mar- 
gin of the coal field ; around which extends a barrier of hills, formed by 
the upturned edges of the beds of millstone grit and snb-carboniferoua 
limestone; taking in at one view the line of hills from the heiidwaters 
of Casselbury creek, the longest branch of Tradewater river, to the hills 
at the mouth of Piney creek. Thus exhibiting, at one view, the line of 
the margin of the coal field extending through Christian and Caldwell 
into Crittenden county, a line seventy-five or eighty miles in length, 
varying ia distance, fmai the observer, from twelve to thirty aiiies. 
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On the south side of Clear creek, near the Madisonville and Prmce- 
ton road, is to be seen an openiDg into a coa], here known as the Bar- 
ret lank. This opening is situated on the north face of the hill, about 
seventy-five feet from the bed of the creek. 

This bank gave the following section: 

Section of the Barrett coal hank. 
Heighth. Thickness. 

Covered space to top of hill. 
2.4 Marly shales, grey and dove colored, with segregations 
of iron atones. 
Black taarly shale. 
.8 Black marly shale witli segregations of limestone. 
Black bituminous shales. 
Coal. 

Parting clay. 
76.9^ \.^ Coal. 

75.0 76.0 Covered space. 

0.0 Bed of creek. 
The same bed of coal was visited, where it had been worked by Mr. 
P. M. Robinson, on the south side of Clear creek. The coal lies near 
the level of the creek, and gives the following section; 
Section of P. M. Bohinson's coal bank. 



Ft. In. 


Ft. In. 


185.0| 


100.0 


83.0^ 


2.4 


82,8^ 


.4 


82,4 


.8 


81.8i 


.4 


81.4^ 


4,6 


76.1 li 


.2 



Heighth. 
Ft, In. 
89,2 
19.2 


T/iicknes. 

Ft. lu. 

70.0 

1.0 


Space covered by soft materials. 
Shale in sight, at foot of covered 


18,2 


3.4 


Coal. 


14.10 


,4 


Coal rust. 


14.e 
13.4 
11,11 
8.11 
8.3 


1.2 

1.5 
3.0 
.8 
1.7 


Parting clay, 

Sandy shale; 

LiMPstone, 

Marly shales. 

Black bituminous shale, 



2.6 .2-^ Parting clay. 

2.3^ 2,3^ Coal. 

.0' Top of under-islay, the thickness not seen. 

The coal is soft, iridescent, much marked with pyritiferous matter. 

The beds, at the opening, are dipping to the northeast at one or one 

and a half degrees. The beds again come to the light near the bed 

of the creek, about half a mile above the Kobinsou bank. No. good 
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section could be obtained here. The bed has the same Jimestoiie cov- 
ering, which lies much nearer to the lower coaL here than at the Rob- 
inson bank. 

The dip observed at this bank was six degrees, in a direction north 
fifteen degrees west. Still further up the creek, an opening has been 
made into a coal called the Marsion Hall bank. A section of all the 
materials, at the openings, could not be obtained, I £^m, therefore, una- 
ble to identify this as the equivalent of ivny of the beds heretofore 
seen. The distance from this to the last bank is about half a mile. 
About fifty yards to the northwest the bed of the creek is a pyritifer- 
ous limestone? 

A section from the bed of the creek up to the coal is as follows : 
Section on Clear creek which includes the Marston Hall coal. 
Heigkth. Thickness. 
Ft. In. Ft. In. 

98,0 20.0 Covered space to top of point. 

78.0 3.0 Black bituminous shale. 

75.0 4,6 Coal. Tlie whole bed was not seen. 

70.6 55,0 Covered space up to bottom of exposed coal. 

15.6 2.6 Sandy shale and flagstones. 

13.0 12.0 Sandy shale with ironstones, 

1.0 1.0 Limestone? 

.0 .0 Bed of Clear creek. 

Dip to northwest; rate one degree. 

The two last localities observed are separated by the valley of a 
branch entering Clear creek from the south. On the line of this val- 
ley is to be observed great ii-regularity, both in the amount and direc- 
tion of the dip. Near this last branch, called Stuart's creek, and high 
in the hills, an examination was made of a coal opened by Mr. Hiram 
Oldham. The following arrangement was presented here: 

Section of the ffironi Oldham coal bank. 
Seightlt. Thickness. 
Ft. Ill, Ft. In. 

9.10 2.6 Black bituminous shale. 

7,4 0.6 Marly shales with segregations of limestone. 

6.11 1,3 Rotten or partially decayed coal. 
5,8 3.2 Solid coal; good quality. 

3.6 .2 Parting clay. 

2.4 2,4 Coal. 

The underrclay is not exposed, except at its upper surface. 
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The bett of calcareous shales presented at this openiug a lenticular 
mass, fifteen feet in length, and one foot thick in its thickest part, 
gradually thinning away to a line at either end. 

It is prohabie the limestone at the Ban-ett and Eobinson banks are 
here represented by this mass of mariy material 

No bed of coai was discovered in the ravine below the Oldham 
coal. This coal lies from one hundred and fifty to two hundred and 
fifty feet above the bed of Clear creek, about three-fourths of a mile ot 
the southeast of the Hobinsou bank. 

Before closing my report on the Wright's ridge country I will add 
a few remarks, to those ah\-ady made, on the subject of the so-called 
bed of Black Band. All the known exposures of this bed in the coun- 
try having been visited, the following section on the headwaters of 
Stuart's creek, will be added. 

SecUon of so-called Mack Band* bed at head of Sljiart's creel:. 
Jleiffhtfi. Thichness. 

Ft. 111. Ft. In. 

1.9 .6 Biaek bitummous sliale. 

1.3 .1 Black 6ani/, (productive?) 

1.2 .1 Blacksliale. 

1.1 .1 Black band, (productive?) 

1.0 .3 Blacksliale. 

.9 .1 Black band, (productive?) 

.8 .3 Black shale. 

.6 .1 Black band, (productive?) 

.4 .2 Black shale. 

.3 ,2 Black band, (productive?) 

.6 Shale. 
1.0 One to two feet bluish clay. 

Segregations of limestone, probably part of a bed of limestone. 
It may be also added that no two localties ever furnish the same 
section of ore or separating masses. The average of many localitiea 
may be set down at eight inches, and that all the out-crops of the 
Black Band are in the same Geological horizon. It will also be neces- 
sary that special examination be made of the ores of each locality to 
determine their value. 

Northwardly of the head of Flat creek, and on the east bmnches 
of Stuart's creek, several out-croppings of the coals appear near the 

' See [iiialjais of specimeD, No. 132, page 337, report lS5i"S5, 
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road from Madisoiiviile to Hopkinsviile — one known as the Arnold 
bank. 

An entry has been driven into the coal about sixty yards, in a di- 
rection sooth fifteen degrees east, which direction lies across a spur of 
a hill. 

The coal descends from the mouth of the entry for a short distance, 
with a slight dip; then it runs level for a short distance, descending 
again, with step like grades, at the I'ate of about six inches in twenty- 
five feet. 

The section of the Arnold bank, east fork of Stuart's creek, is as 
follows: 

Heigkth. Ihiclcness. 
Ft. In. Ft. In. 

4.00 Ooyered apace, including yellow micaceous shale. 
Black shale. 
Coal, 

Parting clay. 
2.3-^ Coal. 

Top of under-clay. 

Down the same branch, northwestwardly from the Arnold bank, is 
to be seen the Bart. Sisk bank; here the direction of the dip is north 
fifty degrees east, and the rate two and a half to three degrees, being 
greatest at the most westwardly exposure. This bank gives the fol- 
lowing section: 

Section of the Bart. Sish bank. 
MeiffMh. Thickness. 
Ft. Iq. Ft. In. 

19.4 4.0 Black bituminous shsile. 

15.4 2.0 Coal. 

13.4 1.0 Undcr-clay. 

12.4 1.6 Marly shalo. 

10,10 4.6 Shale with segregations of bitumiDous limestone. 

6.4 4.3 Coal. 

2.1 .2 Parting-clay. 

l.li 1.11 Coal. 

.0 Top of under-clay, thickness not ascertained. 

On the opposite side, a little further down the same branch, to the 
west and southwest, the same bed has been opened. On the north 
side of the branch the coal soon disappears, under the bed of the 
branch as you descend it, or to the west, where the upper bed of coal 
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in the foregoing section is covered by a massive sandstone, twelve to 
fifteen feet thick. 

Northwardly, for two and a half miles, no out-crop is seen, until 
immediately in the vicinity of Madisonville, where a limestone is ex- 
posed resting on a bed of argillaceous shale. Under this limestone is 
an abundance of water ; springs break forth wherever it is worn through. 
From Madisonville the limestone dips westwardly for some distance, at 
the rate of about sixty feet to the mile. 

Oontiouing northwardly from Madisonville and Ashbysburg road, 
I passed over a country mostly composed of soft materials. Thin 
bedded micaceous sandy shales were observed in the road two miles 
north of the town. The country is gently undulating, witli high 
lands three and a half to four miles to the northwest At the deep 
cut the line of the Henderaon and Nashville railroad was intersected, 
where is a bed of loose textured sandstone, forty feet thick; it rests 
on a mass of blue pyritiferous shale; the dip is northeast, and the cut 
exposes many lines of fi-acture in the mass. The line of the railroad 
was followed until it crosses the Asbysburg road, at a distance of three 
miles from the deep cut. As the road lies in the valley of a branch 
there are no good Geological sections here. The boundary of the 
valley consists of low hills and undulating land. 

The Ashbysburg road leads off to the west and northwest, crossing 
the head branches of Deer creek, and intersecting the Madisonville and 
Henderson road near Mr. Orr's. There are said to be some coal open- 
ings on the branches of Deer creek, which I was unable to visit. 

Near the intersection of the Madisonville and Henderson road with 
the road from Morganfield to Madisonville, the country begins to ex- 
hibit protrusions of the millstone grit, extending from the disturbances; 
at which are situated, two and a half miles distant to the northwest, bold 
and constant springs of limestone water (?) The wasted and worn 
condition of the farms along the road mark the area of the underly- 
ing millstone grit, brought up by the extension of the Bald Hill fault. 
The transition on the east side of the road here is probably irom the 
millstone grit to the Coal Measures, equivalent to the Jerusalem 
school-house range, of Union county, which lie high in the series be- 
tween the "Blue" (Bonharbour?) and the Newburgh beds. It would 
be exceedingly interesting to settle these opinions, by an examination 
of the country here in detail. This being on the northeast side of the 
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fault (?) it is probable that a different state of case may exist on the 
southwest side of it; it is probable that the lower eoak may be found 
out-cropping ou the slopes of this great ridge on the south and south- 
west side, duplicating the coals of the Coal Measures, as at Chalybeate 
and Bald hill. Having, as yet, made only three Lurried journeys 
through this district, I am not prepared to give any precise informa- 
tion of the country lying between the surveyed part of Union and 
Hopltins counties. 
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CHAPTER 0. 

OBSEEYATIONS IN 

Greenup and Carter, and inddmtaUy in Bmrlon, Bath, Fleming, and 
Lewis counties. 
Before proceeding to report on the progress of the surveys in Green- 
up and Carter counties I shall make a few remarks on observations 
made in a few other counties along the line of travel into these coun- 
ties. 

All the rocks observed westwardly of Owingsviile, in Bath county, 
belong to the Lower Silurian division, as indicated by the contained 
fossils, viz: LeptfB^ia alterncda, Ortkis ocddenialis, OrtUs {spiri/er) 
lyra, MurcMsoma hicincta? 

The disintegrated rocks around Paris produce a reddish-brown soil, 
increasing in depth of color, with local exceptions, to within four 
miles of Mt. Sterling, where it gradually becomes less red as you go 
northeastwardly toward Owingsviile, beyond this the soil is of a dirty 
lemon-yellow color, with locally strips of whitish clay (crawfish) lands. 
Near Mr. Jackson's, four miles from the Licking river, towards 
Owingsviile, the surface gives some indications of iron ore. 

The top of the hill east of Owingsviile is capped with a yellow 
earthy calcareous stone, containing a few entrochites. This yellow 
member was first noticed at this locality; from observations made on 
this formation in December I should estimate its thickness to be from 
seven hundred to one thousand feet. From Slate civek to near the 
mouth of Triplet's creek the road runs over this member, which is 
the principal rock of the first mnge of Knobs, first seen in the dis- 
tance toward the southeast, after leaving Mt. Sterling. 

A short distance, after crossing the main fork of Licking river, the 
Devonian Black Slate was first obseiTed on the line of this road. 
Near the mouth of Triplet's creek, on the south side of the road, the 
Black Devonian Slate presents bold bluffs, about fifty feet high, with 
a slope of an equal heighth above the bluff, evidently the wasted ma^. 
terials of the same formation, which is at least as thick, if not thick- 
er, here than it is in the vicinity of the falls of the Ohio. 
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On either side of the yalley of Triplet's creek, along which the 
road runs, the hills are hased on the slate, and are capped with the 
same knob sandstones which form the Salt river hills in Bullitt county. 
Triplet's creek has its course along a fracture or valley of this for- 
mation, nearly parallel with the strike line, and its waters flow upon 
it for twenty miles. The dividing ridge at the head of Triplet's creek, 
and between it and the waters of Tygert's creek, rises from four to 
five hundred feet high, above the waters of the mouth of Triplet's 
creek, and are composed of the knob-stone- 

Three miles from the mouth of Triplet's creek the knob-stone is 
surmounted by masses of chert breccia. I am not certain whether 
these masses belong to the upper or lower division of the sub-carbon- 
iferous group, as I have not yet observed any fossils in it. 

The general dip of the rocks on Triplet creek is with the line of 
the drainage, and towards the stream itself, which flows in an original 
sloping valley, whose contour is not produced, as one might at first 
suppose, altogether by denudation. 

After descending six miles from the dividing ridge at the head of 
Triplet's creek, down a branch of Tygert's creek, the road then leaves 
the branch, and turning to the left crosses a heavy hill two hundred 
and fifty to three hundred and fifty feet high, above the valley on 
either side of it. Towards the top a bed of limestone ten or twelve 
feet thick, is in place above the road, which, on the northeast side, 
continues to traverse the knob-stone until within a short distance of 
Olive Hill P. O,, where the limestones of the sub-carboniferous lime- 
stone set in. One mile further northeast the road crosses Tygert's 
creek, which here has its bed in a gorge cut into the sub-carboniferous 
limestone; and the rocks are dipping to the northeast. 

One mile from the crossing of Tygert's creek the millstone grit is 
first seen. The belt of the sub-caiboniferous limestone is about two 
and a half miles wide along the line of the road, and is probably three 
hundred to three hundred and seventy five feet thick, including the 
intercalated grey shale beds, li'or about one mile the road runs north- 
east and southwest, on the top of the masses of the millstone grit, 
which is here nearly horizontal; then the road takes a bend more to 
the east, and crosses the hills, which are capped with the shale beds at 
the base of the Goal Measures, consisting of softahaly sandstones and 
grey shales, without any beds of hard sandstones. Alter passing this 



,y Google 



TOPOOaAPHrc iL REPORT OP GEOLOGIOAL SUBVEY. 351 

hill, and descending on the opposite side, a limestone is cut by the 
road. The sandstone of the millstone grit thins out rapidly as we 
go northeastwardly. 

I'rom the top of tho hill to the southwest of Grayson, to the Little 
Sandy river, the roelis dip toward the river rather more rapidly than 
the surface of the country, which carries down the rocks forming the 
hill tops before alluded to, ■ and at the ford of the river forms the bed 
of the stream. 

The following approximate section extends from the rocks at Little 
Sandy river, to the foot of the hOl, southwest of Owingsville : 



Total thiijkness. Tliiclsneas of eacli n 

Foot. Feet. 

2620 100 Soft beds at the base of the Coal Measures, in Carter 

county, with loeally a bed of limestone, twenty inches 
thick, intercalated. This member varies in thickness 
in different localities, 

2420 75 Seventy-five to one hundred feet millstone grit. This 

member, as well as the sub-carboniferous limestone, 
thins out toward the Ohio river near the mouth of Ti- 
gert's creek, where tliis member forms a mass fourteen 
feet thick, and the sub- carboniferous limestone is only 
twelve feet thick. 

2345 100 Calcareous muddy shale, with a, few tliiu beds of lime- 

2245 330 Sub -carboniferous limestone, thinning rapidly in the di- 

rection of the Ohio river. 
1895 20 Twenty to seventy-five feet grindstone grit, (upper part 

of Knob formation?) 
1875 725 Knobstone, Waverly sandstone of Ohio. 

1160 120 Black (Devonian) slate, 100 to 150 feet thick. 

1025 700 Buff porous limestone of Lewis, Fleming, and Bath 

counties. 
325 56 Limestone producing red earth by disintegration. 

250 100 Slaty mudstone, thin bedded. 

150 160 Lower silurian or blue limestone, forming the base of 

the Owingsville hill. 
In reporting upon the progress of the work in Greenup and Carter 
counties, it will be necessary to premise that the facts embodyed in 
the report have been mostly derived from a recoanoisance, in advance 
of the detailed work of the topographical pai'ty. 

The extern coal field was entered in a favorable direction for study- 
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ing its members from the base upwards, which I consider the best 
method, sioee the millstone grit is always a good base of departure. 

At the crossing of the Little Sandy river this stream here flows in 
a bed worn into a mass of dark sandy micaceous shales, immediately 
above which rests the little, or eight inch, coal of Stinson's creek, 
which I consider the lowest coal in these measures. An opening has 
been made into this coal, about one hundred yards to the left of the 
road, at the foot of the first hill beyond Stinson's creel?, but no satis- 
factory view of the coal and the associated measures could be obtain- 
ed, as the drift had fallen in. The Stinsoa cannel coal shows itself 
in a number of places in the hills at the right of the road adjacent to 
Stinson's creek. This bed ie worked here by Mr. James Clark; the 
bed at this place lies about forty feet below the top of the hili. 

The following approximate section, here given, is the best I am at 
present able to flirnish; most of the quantities are from actual meas- 
urement: 
Section of the Slinson creeh connel coal, and the associated beds, descending to the 

millstone grit. 
Thickness. 
Ft, In. 

18.00 Covered space, consisting principally of sandy siiales. 
2,0 Black bituminous sliale, partly wasted, 
.8 Bituminous ooal. 
.4 Clay streak 
1,9 Cannel coal. 
1,0 Under-clay. 
40.0 Sandy shales. 
18.0 Heavy sandstone. 

82.0 Shaly sandstone, soft and generally tliin bedded. 
.8 Coal, (lowest coal here,) 
1.2 Under- clay. 
50.0 Sandy shales, equivalent of sliales at cropping of Little Sandy. 



4.4 Soft shales and shaly sandstone. 
.0 Upper part of millstone grit.* 

AU the workings I have seen of the cannel coal have been made by 
stripping the coal bed. The softness of the coyering materials ren- 
ders a perfect section, irom natural outcrop, nearly impossible. 

;ctioii beretoforo given, pagoa 153, 54, and 55, 
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At three and a fourth miles from the crossing of Stinson's ereek the 
heavy sandstone at Star Furnace caps the hill, dividing the waters of 
Stinson's and William's creek. 

Under this heavy sandstone are two beds of argillaceous shales, 
separated by seventy feet of sandy shales; the upper bed is only a 
few inches thick, while the lower is several feet. The lower bed has 
been worked for iron ore, and furnished some good patches of ore, but 
no regular bed has been discovered in any of the shale beds at this 
locality. 

Northeast of these ore diggings, and beyond the hill, is the Star 
Furnace Branch of Williams' creek. The Star Furnace is founded 
upon the rock which caps the hill to the southwest, and over which 
rests the Star Furnace Coal ; this sandstone also underlies the Catletta- 
burgh, Reiley, Barrett, Gushing, and Williams' coal; also, the lower 
coal at the Williams' creek tunnel, and the twin coal near Ashland. 

The following section applied above the Stinson creek cannel coal, 
will bring that section up to the Star Furnace coal: 

Section at the Star Furnace, Garter county. 
Thicimess. 
Ft. In. 

25.0 Covered space. 
4,0 Sandy stale. 
2.0 Coal. 

.4 Parting- clay, 
2.6 Coal. 
1.6 Under-clay. 
20.0 Alternations ol sandstone and shule. 

Ore bed. Kidney ores in shale. ^ 
35.0 Alternations of sliales and sandstones. 

.5 Black clay streak. 
26.0 Star Furnace saudst6ne. 
80.0 Dark-grey sandy shales, 

Sandy and argillaceous alternating. 
Place of Stinson creek cannel coal. 
Thirty-seven feet below the twin coal of the foregoing section, is 
the position of the "Blue Ore" beds, which are estimated at the fur- 
nace at about three feet thick. 

Descending the branch from the furnace, toward Williams' creek, 
the rocks are found dipping, in an eastwardly direction, a little more 
rapidly than the slope of the country. A mile and a fourth from the 
furnace the road makes a sudden bend down Williams' creek, which 

45 
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runs more to the north, (about N. 20° E.;) here the rocks are seen 
along the side of the road nearly on the strike line, and are generally 
found to conform, in a very considerable degree, to the contour of the 
spars of the hills that come down to the roelis, rising the points, and 
descending to the valleys between them, so that every point is an anti- 
clinal, and every ravine a synclinal axis — the rise being about equal 
to the fall. This state of case continues, with slight modifications, 
along the line of the road from the mouth of the Star Furaaee Branch 
to the mouth of Catletts' creek; sometimes the rocks are found rising 
as high as three hundred and fifty feet. 

Erom the moutli of the Star Furnace Branch, by the line of the 
road, to the Williams' creek tunnel, no new measures come in. The 
rocks rise and descend with the road line, or the measures rise and de- 
scend again in waves, the greatest elevation of which is probably fifty 
feet. 

The materials, as well as the thickness of the individual members, 
are very much modified as they are traced from the Star Furnace 
Branch to the tunnel on Williams' creek; and were they not followed 
step by step, and never lost by the eye, they would hardly be recog- 
nized as the measures of the Stat Furnace, yet they ai'e their equiva- 
lent. 

A starting point for the detailed surveys of Greenup and Carter 
counties was made at the south end of the Williams' ci-eek tunnel, on 
the Lexington and Big Sandy railroad. The first line was carried from 
this point to Catlettaburgh, and from thence extended over the county. 
The lines of this work have been plotted, and reduced to the scale of 
aoJufl. There being large tracts of country not reached by these lines, 
the streams and roads only have been laid down; when the work has 
been sufficiently completed, and the lines brought sufficiently near each 
other, it is proposed to lay down the hUls, and cross the map, in seve- 
ral directions, with geological sections, which will bo done during the 
present season. 

Passing over the hill at the tunnel, which is the dividing ridge be- 
tween Williams' creek and the east fork of Little Sandy river, the wav- 
ing arrangement of the rocks is such that the upper member of the 
coals at the tunnel rises neariy to the top of the highest ridge, and 
again fall toward the valley of the east fork of the Little Sandy, thus 
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bringing the lowest coal at the tunnel, i. e., the equivalent of the Star 
Furnace coal, down to the bed of the stream. 

On the east side of the stream, near the water line of the creek, 
(now nearly dry,) is to be seen the equivalent of the lower coal at 
William's creek tunnel, which I shall hereafter distinguish as the Twin 
coal. 

Seciion of Twin coal near bridge, east fork of Little Sandy. 
Ueighth. Thickness. 



30.8 10.0 Grey sliale, wiili Kidney ore and small bands of carbonate of 

ii-on ore. 
20.8 2.4 Blue shak, (or grey metal.) 

18.4 2.4 Coal. 

16.0 6'0 Sandstone witli oblique lines of deposition, cqunl lo 45" from 

the horizon. 
10. I. Coal. 

9. 1. Undei'-clay. 

8. 2. Fine grained sandstone. 

6. 2. Dark sandy shales; 

4, 4. Covered space probably shales. 

0. Pool above bridge. 
The reader may contrast this with that at the north cud of tha 
tunuel- 

Section at north end of Williams' creek tmnnel. 
Heiffhth. Thickness. 
Ft. In. Ft. In. 

95. 1 1 35. Covered space to top of hill, mostly shales. 

60.11 1. Bandyshale. 

59.10 l.l Argillaceous shale. 

68.9 1.2 Argillaceous shale, dark. 

67.7 l.G Grey sandy shale. 

56.1 1.5 Black bituminous shale. 

54.8 I.D Slaty coal. 

53.8 i .0 Yellowish -grey argillaceous shale. 

52.8 1.6 Bituminous coal in blocks. 

51.2 .7 Under-clay from five to eight inches. 



44.9 


.7 


j.nuufa«!uj™e etuy. 
Coal. 


44.2 


9.4 


Yellow and bluish shale. 


34.10 


31.0 


Saadstono, heavy bedded. 


3.10 


1.6 


Fire clay. i 


2.4 


1.8 


Coal, I foot to 2 feet. [ Twiu eoai. 


.8 


.r, 


Under clay. ) 




.0 


Bottom of tunnel. 



One mcinher lost. 
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Section at south end of Tunnd, about GOO feel distant froiit place of last seaioa. 
Heighth. Thichness. 
Ft. In, Ft. In. 

80.4 29.0 Sandstone. 

61.4 1. Coal. 

60.4 2. Under-clay. 

48,4 6.0 Shaly sandstone and shales. 

42.4 '6 Coal six inches to two feet. 

41.10 .2 Carbonate of iron. 

41.8 5.0 Argillaceous sbale. 

36.8 1.8 Pjritiferous ore? 

35.0 35. Upper part of sandstone, equivalent of Llie Star Furnace 

aandstone. 
With the exception of the six feet sandstone, in the last section, 
there is a great similarity between this coal and the lowest coal of the 
previous section ; this sandstone also thins out and disappears in the 
short distance between the ends of the tunnel. 

There is associated with the sandstone aiid shales below the Star 
Furuace coal a ledge of rock of a dark-grey color, about four feet 
thick, in many places exfoliating in thin scales of a ferruginous char- 
acter, to which I would call your attention. (See spccimcK, No. 
1001.) 

The timber of the country in the northeast part of Carter county 
is generally white oak, beech, poplar, and some maple in the valleys. 
The soil is of a light yellow dmb color, and thin. 

Half a mile from the "east fork" is the village of Cannonsbui^h; 
from this point the road, which rans up a tributary of the east fork, to- 
wards the mouth of Big Sandy, is neaily in the direction of the strike 
line; the conformity of the rocks to the shape of the hills is not so 
apparent immediately on the line of the road ;is it is on either side of 
it, at a short distance from it. 

The sandstone above the upper coal at the tunnel generally rises to 
the tops of the hills — sometimes in an unbroken blujf on both sides 
of the road in the valleys, above which it rises sometimes about sev- 
enty five feet. 

Descending the hill forming the western limit of the water shed of 
the Big Sandy this sandstone presents a remarkable appearance, which 
appears to have originated in a sliding motion of the beds from the S. 
W. toward the N. E, Here, also, certain bands of dilTeveot colored 
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earths were first obaeiTec!, which sobsequently materially aided me ia 
defining the Coal Measures elsewhere, both in Greenup and Carter 
counties, where horizons of sandstone and limestone were absent, as is 
the case in about two hundred feet of these measures lying above thia 
sandstone, with a few exceptions, and these are quite local, or of very 
limited area; while these bands of colored earths are of great extent, 
and may be found in roadways and water-worn ravines, on almost every 
hUl side composed of this geological equivalent. Th^e bands will 
consequently be referred to frequently, as they form a distinguishing 
feature in many of the succeeding sections. 

The sandstones of equivalent beds are more massive at the mouth 
of Catlett's creek than they are at the head of the creek, or' on the 
head of Key's creek. Two of the distinguishing masses of sandstone, 
i. e., the mass over the Star Furnace coal, and the Star Furnace sand" 
stone, which are separated by many feet of shales, coal, &c., come to- 
gether and form one mass, on the farm of Mr. Gartrell, on the Ohio 
river; also, the bluff between Ashland and Hood's creek presents s 
similarly constituted mass; where these beds are thus brought togeth- 
er the coal equivalent to the Star Furnace, or twin coal, is absent. 

From the month of Catlett's creek, (the lino of which is a fault where 
it emerges from the hills,) the rocks rise as you go down the Ohio 
river; they also rise as you ascend the valley of the creek, equal to the 
ascent of the valley nearly to its head. The rocks also rise rapidly as 
you ascend the right hand branches of the creek, or to the northwest 
and south. 

On the Horse branch, one mile below the mouth of Catlett's creek, 
the twin coal is worked by Dr, Cushing, on the east side of the branch 
— the coal having been again brought down to the level of high water 
of the Ohio river by a curving dip, conforming partially to the shape 
of the ridge dividing the Horse branch from Catlett's creek. A short 
distance from the mine of Dr. Cushing, Mr. Williams has opened the 
equivalent bed on the west side of the branch. The coal here gives 
the following section, varied at different openings: 
Section Dr. Cushing's bank. 



Heighth. Tkichn> 



Parting- clay. 

Coal. 

Top of uiidev-clay. 
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The equivalent bed of coal near the mouth of Catlett's creek, is as 
follows : 

Section of coal, month of CntleU's creek. 
Heighth. Thickness . 
S.^ 1.6 Coal. 

1.4 -H Paiting-clfty. 

!.0 1.0 Coal. 

0.0 .0 Top of Tindor-clay. 

This Opening is estimated at sixty-five feet above low water of the 
Ohio river; it is covered at high water. 

On Catlett's creek, half a mile above the place of section last given, 
the following section, with the associated mateiials, was obtained. 

Section <if ( Twin coal) at Sei/ey's mill. 
Heiglilh. Thickness. 
Ft. In. Ft. In. 

182,3 JOO.O Covered space. 

82,3 21.0 Heavy sands wne. 

iSl.3 8.0 cPldceof coal? 

63.3 18.0 (Covered space. 

35.3 12,0 Sandstone. 

22.3 1.1 Coal. 

SI. 2 .8 Parting-clay. 

20.6 1.0 Coal. 

19.6 3,0 Under-clay. 

16.6 10,0 Drab argillaceous shala. 

6,6 .6 In-egnlarbeltof carb. of iron, varying from B to 3 intliea. 

6.0 6,0 Yellow-grey shales. 

.0 ,0 Sandstone bed of creek. 

The bluff on the Gartrell farm, before alluded to, is one hundred 
and twenty-two feet eight inches in heighth, with a soft space near the 
center dividing it into two hard masses; the soft space is mostly soft 
sandstone, with a few hard thin bedded flagstones; it varies, where best 
seen, from two to eight feet. The rocks forming the lower end of this 
hluii' dip to the southwest, at the head of a short ravine. At J his 
point are seen a few thiu and broken sheets of coal, wedged into and 
between the flagstones of the centre, or soft mass of the blujf; also, 
many impressions of fossi! plante. The bluff is carried by the dip, 
about three-fourths of a mile from the Ohio river, to the rear of the 
city of Ashland ; where it is composed of the mass foiming the up- 
per part of the bluff above the city and the mass, over the Clinton Fur- 
ijace coal) which is worked in aeveral places ncai- the city. Below the 
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city the blu£f, equivalent to the Gavtrell bluiT, again approaches the riV' 
er, the two masses of sandstone still in close contact. This bluff con- 
tinues unbroken to the bank of Hood's creek, where the great sandstones 
are again separated, and receive between them the equivalent of the 
twin coal and a small amount of shales. IXere the coal is quite thin; 
near the centre of' the bluff it is locally capped with limestone, which 
extends from the railroad, near Ashland, to Hood's creek, one and a 
half miles below. This is only about a mile from Bellefont Furnace, 
lu this short space a most noticeable change has taken place, which is 
the introduction of a bed of argillaceous shales between the base of the 
limestones capping the blnff above Hood's creek and the sandstones 
on which they rest at that point. 

The following sections of the equivalent measures at Hood's creek 
and Bellefont Fumace, will illustrate the character and extent of this 
change : 

Section at Hood's creek. 
Heighth, Thickness. 
Ft. In. Ft. 111. 

70.1 8,0 Earth stripping above limestone. 

62,1 3.4 Shales, argillaceous. 

68.9 .3 LiraeatoQe ore, three to ten inches. 

68.6 4.0 Limestone, four and a half to five feet. 

54.6 1,0 Shales. 

63.6 21.0 Coarso sandstone, frequently full of waterworn pehbks. 

32.6 2.6 Streaks of coal and shak. 

31.0 31.0 Sandstone. 

Under the sandstone at Hood's creek ford, twenty -eight feet below 
base of section, sandy shale. 

Section at Bellefont Furnace. 
Heighth, Thickness. 
Ft. In. Ft. Iq. 

104.10 15.0 Clay stripped to raise ore and limestone. 

89.10 .10 Limestone oi'e, eight to twelve inches, 

89.0 3.00 Limestone, one to four feet. 

86,0 2.00 Fire clay. 

84.0 18.6 Bluish-grey shale. 

65,6 15,0 Sandstone; no pebbles observed. 

50.6 14.0 Black and blue-grey argillaceous shales. 

36-6 3.6 Coal. Thin clay parting. 

33.0 2.0 Uiider-clay. 

31.0 31 
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At three-fourths of a mile from the Ohio river the road from Ash- 
land to the Clinton Furnace intersects the line of blufis, and ascends 
then by a gentle ascent. The coal mined near the road here is the 
equivalent of the coal mined near the CUnton Furnace. In the vicin- 
ity of these openings in the coal is to be seen a sandstone, remarkable 
for the coarseness of its texture, and for the softness and want of co- 
hesion of the particles composing the upper part of the mass. This 
mass of sandstone overlies the coal, and in some districts serves as a 
a Geological horizon. The rocks dip towards the valleys, viz: On 
the east side of the road towards the valley of Key's creek, and on 
west and southwest towards the valley of Hood's cveek. Half a mile 
from where the hills* commence the land is nearly level, or gently 
roling; further from the Ohio the measures dip to the southwest to- 
wards the small branches of Little Hood's creek, while to tlie left, or 
east side of the road, the dip is to the northeast, or toward the small 
branches of Key's creek. Two miles from the Ohio river a synclinal 
axis crosses the road at right angles with it; beyond this the rocks 
again dip to the northeast and north, towards this depression of the 
measures, after this on to the ridge dividing Key's and Little Hood's 
creeks. 

The soft sandstone alluded to, as being above the coal on this road, 
may be tniced. around the hills, either up Key's or Hood's creeks, 
to the neighbourhood of Clinton Furnace. The upper part of this 
sandstone is excessively soft in many localities. Above this soft sand- 
stone the same variagated earths were obsei^ved, elsewhere alluded to. 
The indelUble tints of these earths, derived from the weathering of the 
strata overlying this sandstone, afforded an excellent clue to the identi- 
fication of the equivalent measures of Greenup and Carter counties, 
where the rocks themselves were not seen in place — since these colored 
earths may be seen in the cuts of the roads, the gullies, and slopes of 
the hUI sides, when no rocks are in view. 

The following section, talien in the cut of the Clinton Furnace road, 
is an illustration in point, as are several of the succeeding sections; 

•Boa le a aud gravel of the drift period, have been deposited upou these hills, and on 
tlie fla o Dtry north of the main dividing ridges. .These hills are from one hundred 
nd fi one hundred and seventy-five feet high above the banks of the Ohio, at Aah- 

and No d 1ft was observed at a greater elevation than these hills, nor in the valleja very 
s h 7 e ated above the banks of the river, uor on any of the streams behind the range of 
h 3 eepn iig the Ohio river from the small streams cunning parallel to its course. 
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Section in voadfrow, Ashland to Clinton Furnace, 
ffeigldh. Tkukness. 
Ft, III. Ft. In. 

1B6.0 8.0 Sandstone. 

148.0 3,0 Yellow sliale. 

145,0 2.0 Black cUy streak, 

143.0 5.0 Yellow shales. 

ISe.O 11.4 Top of red streak. 

106,3 10.8 Top of sandstone, and foot of red streak. 

96.0 11,0 Sandstone. 

85.0 5.0 Top of red streak. 

80.0 16.0 Bottom of red streak, above sandy shales. 

64.0 5.0 Sandstoiie, fifteen inches thick. 

S9.0 32.4 Yellow-grey shales. 

S6,8 IG.O Foot of yellow streak. 

10.8 10,8 Small gravel ore in road. 

0. .0 Top of soft sandstone above Asbland coal, equivalent of 

tbe Clinton Furnace coat. 
The following section, taken near the Clinton Fariiace, starts from 
the top of the sandstone under the Clinton Furnace coal, (it is also the 
eijaivalent of the sandstone over the Williams' creek tunnel coal, Star 
Furnace, Catlett's creek, and Horse Branch coal, and is distinguished 
here as the sandstone between the coal in the well and the Clinton 
Furnace coal,) will serve to show the relation of the ore beds here to 
the quantities between them: 

Section at point of hill northeast of Clinton Furnace. 
Height h. Thickness. 
Ft. In. Ft. In. 

1 17.8 38.0 Top of the bench, and bottom of a five-foot red strealj. 

79.8 42.4 Ore diggings. Kidney ore, 

37.4 37.4 Ore diggings in sandy shale. 

0. 0. Top of sandstone over Well coal, and under Clinton pur- 

The following section taken of the hill from Mr. Burwell's house, 
near the Clinton Furiiape, will further connect the ore beds, and will 
also serve to show their rel9,tion to the b^nds of colored earths and 
associated i 
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Section 


atMf. 


BwrweWi 


: Iwu 


Thkkness. 








Ft, In 










8.00 


Top of sai 


idston« 


i covered ■ 


with 


12.0 


Sandstone 


in two 


beds, locally 



mderlaid by fourteen inch 
bed of ore. 

206.4 14.0 Yellow sandy shales, much disturbed by slipping. 

101.4 5.4 Top of sandstone in solid ledges five feet. 

186,0 6,4 Foot of sandstone. 

180.8 10,0 Fossilliferous sandstone, fine grained, probably united hj 

a calcareous cement; the fossils are calcareous; locally 
this is the place of the "top hill Bastard limestone ore." 
The fossiliferous bed is eight inches thick, and lies be- 
tween thin beds of sandy shales. 
178.8 24.0 Sandy shales fifteen feet thick. 

154.6 1.0 (Top of black streak 10 to 15 inches thick. 

153.8 3.0 JBrown-red Dre clay. 

150.8 3.0 (Bronn-red fire clay. 

147.8 10.8 Block ore beds, (from 147.8 to 166. are the beds produc- 

ing the fifteen feet red streak or band.} "'R&H block" of 
the furnace men, ten to twelve inches thick. 
137.0 21,0 Sandy and clay shales alternating. 

116,0 8.0 Top of five-foot red streak. 

108.0 2.8 Whitish shales, argillaceous above and sandy below, 

105.4 1.4 Topof sandstone, fouvledges. 

104.0 3.0 Sandstone, 

101.0 16,0 Clay shales. 

85,0 IG.O Sandstone in shale bods eighteen inches thick. 

69,0 27,0 Sandstone one foot thick in sandy shales. 

42.10 10,0 Sandstone eighteen inches thick in sandy shales. 

32.0 11.8 Thin sheet carbonate of iron, two to three inches thick. 

20.4 4.4 Top of Clinton Furnace coal. 

16.0 16.0 Mouth of entry ditch, fire-clay bottom. 

.0 Sandy shales and shaly sandstone. 

6, Hard sandstone over cistern or well coal. 

The following section was taken from the equivalent measures of Car- 
ter county, about one and a half miles from Mount Savage furnace. 
This section will illustrate the remarkable increase in thickness of the 
strata, as well as the great change in the materials composing them : 



,y Google 



TOPOORAPHKJAL REPOET OF GEOLOGICAL SURVEY. 363 

Section at Mount Savage, Carter county. This section starts at a point equivalent 



HeigMk. 
Ft. In. 
378.0 



191.4 
176.4 

170.0 
138.0 
135,0 
121.0 



110.4 
99. B 



62.4 
57,0 



in ds tone. 






re, as spen on next hill to the eastward, 
xtensively worked, both by stripping and 






i half feet 



to thirty-lwo feet in the preceding section. 
Thichness. 
Ft. In. 

6.0 Top of hilt near "Iron road." 
20.10 Top of heavy sandstone. 
10.6 Foot of exposed part of heavy s! 
48.0 Heavy sandstone, top of steep slope 
16,0 Argillaceous shales, hijjhest point in 

1,0 Yellow streak. 
15,0 Red streak, large amount of small s 
10.8 Top of sandy shales. 

5.4 Soft sandy shales. 
IC.O Top of red streak, and foot of sandy shales, 

4.4 Top of yellow streak, and bottom of red sandy shales. 

5.4 Bottom of "Rough Block Ore;" thi-ee feet thick at this point. 

5.5 Toot of sandstone. 
16.0 Place of Kidney ore diggings in road. 

5.4 Place of limestone o 
where the bed is e 
drifdng. 
!6,0 Top of sandy shale. 
5.4 Top of black clay streak, between shales 
thick. (Place of coal?) 
32.0 Whitish clay. 
3.0 Sandy shales. 
14.0 Top of sandstone, twenty inches thick. 
10.8 Ore diggings, "Grey Kidney Ore 

shale. Immediately above this ore bed is the five feet "Red 
Streak." 
10.8 Top of sandstone, twenty inches thick. 
5.4 Three black streaks, whitish clay between. 
10.8 Top of sandstone, fourteen inches thick. 
21,4 Top of black streak, one foot thick, under yellow shales three 
to four feet thick, (sandy.) 
5.4 Yellow streak, and top of whitish earth gi'avel ore. 
4.8 Top of sandstone in iwo beds, twenty inches thick, sandy 

shale between the bed, four inches thick. 
10.8 Top of sandstone, fifteen inuhes thick. 
26,8 Top of slope. 
16,0 "Iron road." 

Bed of branch, sixteen feet above Gum branch coal, equiva- 
lent to Clinton Furnace coal. 

I round the head of the Gum branch the different beds of 
ore, equivalent to the measures of the preceding section, have been 



L whitish argillaceous 
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opened and extensively worked, on the slopes of the hills, at a greater or 
less eleTation, depending on the displacement of the rocks. On the 
north side of the hi!), from which the section was taken, a bed of block 
ore of excellent quality has been worked, aboat eeventy-fite feet be- 
low the bfise of heavy satidstone capping the bill. This b^d was not 
seen on the south side of the hill. 

Near Mount Savage Furnace two beds of coal are seen. The bed 
out-cropping near Straight creek, below the Furnace, is doubtless the 
equivalent of the Star Furnace (twin coal.) The bed opened above 
the furnace, and on the Gum branch, is the undoubted equivalent of the 
Clinton Furnace coal* 

Tbe following section is frora the equivalent of the Clinton Furnace 
coal, worked ne^ir the Furnace, Mount Savage Iron Works; 
BeiyhtJi. ThicJcness. 
Ft. In. Ft, In. 

27.6 20.0 Saadstote. 

7.6 3.0 Grey shales. 

4.6 2.0 Biluminoua sliale. 

2.6 2.6 Coal. 

.0 .0 Top of Tinder-clay. 

Section of same bed, ikree-fowrihs of a mile to northeast, on Gum branch, 
ffeiyhth. Thickness. 
Ft. It. Fl. In. 

22.0 !5.0 Slope, partiiOly exposing sandstone. 

7.8 3.0 Three to ten feet grey argllkceoiia sliale, 

4.8 1.2 Black rath whli clay streaks. 

3.6 1.0 Bituminous shale. 

2,6 2.6 Coal 1,6 to2.6inches, 

.0 .0 Top of wnder-clay. 

This out-crop faces the N. E., and the eovenng rock is much fioiter 
than at the first section near the Furnace, which faces the S. W. It 
is quite conimon to (ind the same bed of sandstone softer where the ex- 
posure faces the north than where it faces the soutb. These sandstones 
are much less affected, by the action of water and irost, on the south- 
ern than upon northern exposures. 

The last section has a horizontal, elevation of about seventy-five feet 
above the first. The rocks dip down the Gum branch toward Straight 
creek. 

sSee aectioa at Etilej'e Catktfe creek co^;. 
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To the north, one-fourth of a mile, the same coal is seen near the 
road side, from one hundred and fifty to one hundred and sixty feet 
higher than the Gum branch section, no doubt by displacement occa- 
sioned by a fault, which has let down the Gum branch coal and its 
measures, or has lifted up the measures, on the north, or hill side. The 
line of this fault runs up the left hand branch of Gum branch 
by a course to the northwest. It is probable that it crosses the ridge at 
the head of the ravine. Its extent and character has not been pai-tic- 
ularly examined. Passing down Straight creek, a short distance helow 
the Furnace, the equivalent of the twin coal of the Star Furnace, Cat- 
lett's creek, &c., is seen with the associated materials, on the north side 
of the creek. It is probable that a continuous section of all the beds 
may bo obtained on this creek, from the Sticson creek cannel coal to 
the top of the section at Mt Savage. The materials under the twin 
coal, were seen in place here. A fine grained sandstone, lying in beds, 
fronx six to eighteen inches in thickness, forms the first member be- 
low the under clay of the coal, and is about twelve feet thick. The under 
clay here is from two and a half to three feet thick. Under the sand- 
stone bed, above allnded to, lies a bed of ash colored shales, which is 
no doubt the equivalent of the shale beds seen at the foot of the ridge 
between Greenup and Buena Vista Furnaces. The same mass of shale 
is well presented in the coaling grounds of the Star Furnace on Cane 
creek, about two and a half miles south of Greenup Furnace, where a 
thin bed of coal may be seen in the shales twelve feet below the sand- 
stone. This coal begins in a thread-like line on the north, and increases 
toward the south, in half a mile to fourteen inches thick. It has no 
under-day. From the mouth of Stmight creek, in the direction of 
the road to Grayson, the measures, rise but they have not yet been traced 
by the detailed survey. The sandstone above the lowest coal, in this 
part of the basin, is seen in the bed of the little fork of Little Sandy, 
at the first crossing below the mouth of Straight creek, also three 
fourths of a mile lower down the little fork, fifty feet a.bove the level 
of the stream. 

At the salt wells on Little Sandy, the brine is found in tho upper 
part of tho millstone grit. It may be possible that the bottom of the 
wells do not penetrate the millstone grit, but reach only the fractures 
through which the brine rises. The shale beds resting on the mill- 
stoao grit here Esre of no great thiokne^. Passing down Little Sandy, 
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about a mile below Grayson, the miilstone grit is seen on Earrett's 
creek, and the sub-eavboniferous limestone, about one and a half miles 
above the intersection of the road with the creek, where the same order 
is obseiTed as on the turnpike, which fully confirms the previous re- 
marks made in reference to the sub-carboniferous limestone, on the N. 
E. side of the dividing ridge between Tygert's creek and Little Sandy. 
The measures are decidedly thinner on BaiTett's creek, than where the 
turnpike crosses Tygert's creek, but no detailed measurements have 
been made here. 

The Kenton salt well is situated in the bed of Tygert's creek, which 
is here worn down into the knob-sandstone. The well is on the firm of 
Mr. Jacobs, about six miles northwest of Grayson. 

On the west side of the creek the following section was obtained: 
Section near Mr. Jacobs' house. 
Heighlh. Thickness. 
Ft, In, Ft. hi, 

164. 32,4 Elevation of hill iU Mr. Jsieobs' house. 

131,8 31,4 Top of millstone grit. 

100.4 13.4 Sub-earboBiferous limestone in place. 

90. 57,0 Drab shales in place. 

42. 42.0 Ledge of Knob sandstone in place, 

0, 0. Bed of Tygert's creek on Knob sandstone. 

In the bed of the creek, at the base of the above section, are seen 
numerous lines of friicture, crossing the creek by a course N. 30" E. 
From one of these fractures rises the brine, which was manufactured 
into Efalt on the first settlement of the country by Simon Kenton. 

On the ea.st side of the creek one-fourth of a mile from the Kenton 
well are several caves which are formed in a local bed of coarse grind- 
stone giit lying immediately under the sub-carboniferous limestone. 
The grains of sand forming the giindstone grit are probably cemented 
by a calcareous cement and the ruck is the cavernous member of Gar- 
ter county. In some localities the bedding faces of this rook is tliickly 
studded with angular fragments of Tlornstone or flint- Extensive dig- 
gings may he observed in many places in this neighborhood, at the out- 
crop of the snb-oarbouiferoua limestone, often covering half an awe or 
more of ground. The excavations are shallow, only about six or seven 
feet deep. The people of the country have various opinions as to the 
origin and object of these works. Some of the old workingx-s having 
been recently opened^ s. good opportunity wars 1:hos afforded to make 
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an examination. The materials thrown from the recent opening were 
a reddish friable earth, fragments of limestone, fragments of flint, and 
kidney shaped seggregations of flint, weathered out of the adjacent 
limestone. These are quite symmetrical, about five inches long, three 
inches wide, and from one and a half to two and a half inches thick. 
They split at right angles with the long diameter, and perpendicular 
to the thickness, thus producing long oval pieces with parallel faces. 
The lai^est produced are four inches long, from one and a half to two 
and a half inches wide, and from a quarter to three eighths of an inch 
thick. Bushels of the ends of these nodules were discovered near 
some of the workings, with some fragments of the oval pieces, few or 
none in an entire state, hence I infer that these diggings were made 
by the aborigines of the country for the purpose of procuring the ma- 
terial from which they made their arrow-beads. 

Where the grindstone grit was observed, on the first branch above 
Mr. Jacobs' farm, it separates into slabs from three to six inches thick, 
in the line of the deposition of the sand, which forms an angle of 
S0° with the superior and inferior faces of the regularly stratified layers. 
These rocks will afford good grindstones, both for neighborhood use and 
shipment. The bed is, 3iS we have said, local, and does not cover a very 
great extent of country. For the present I refer them to the upper mem- 
bers or last beds of the knob-stone division of the sub-carboniferous 
rocks. Its thickness varies from a few inches to twenty-five feet. My 
examinations were next directed across the drainage of the country, 
nearly north from the small creek entering Tygert's creek at the nar- 
rows, to Grassy creek, and thence over the hills to the North fork; thence 
to a large creek called Three Prong; (not laid down on Millne & Bru- 
der's map;) thence down Three Prong, three-fourths'of a mile ; thence 
across the hills to Leatherwood creek; thence down that creek two 
miles ; thence across the hiils to the head branches of the south fork of 
White Oak creek, and Kenton Furnace; thence down White Oak by 
the road to Greeuupsburg; then with the line of the Ohio river to 
Spiingville. 

All the creeks crossed by this route to Greeuupsburg have thin beds 
of this grit on the knob-stone, which sometimes rises sufficiently high to 
compose the entire dividing lidge; at other localities a thin capping of 
sub-carboniferous limestone and millstone grit; at others, in addition, a 
few feet of the lower member of the Coal Measures, are to be found on the 
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top of the highest ridges. Along the entire line from Tygert's creek 
there is manifestly a thimiing of the sub- carboniferous limestone, mill- 
stone grifc, and the Coal Measures, evidently marking the margin of 
the coal basin towards the northwest. It is highly probable that many 
of the beds found iu considerable force east of Little Sandy river will 
be found, on examination, to have entirely thinned out, even before 
they reach that river; other beds lying three or four hundred feet 
higher in the series east of Little Siindy, may, on White Oak creek, 
be found resting on the millstone grit, which has thinned out to twelve 
feet, and here rests on the knobstone — the sub-carboniferous lime- 
stone having entirely disappeared. It is highly probable that the 
line of the margin of the basin was frequently changed, from the time 
of the deposition of the knob-stone to the end of the coal period. 

The coal basin being shallower near the margin, the measures be- 
tween the ore beds are much thinner here, and the ore beds much 
closer together here than east of the Little Sandy. There is reason 
to believe, from the evidence seen on my route from Tygert's creek 
to the mouth of White Oak creek, that the line of least disturbance 
daring the coal period, was not far from this line; where the route 
crossed Gmssy creek the line of least disturbance was three or four 
miles to the northwest. It is worthy of particular note that the fer- 
ruginous depositions have here extended to the edge of the basin, and 
ferruginous materials have been inflltered, or have even run over the 
denuded sub-carboniferous limestone, as may be well observed at the 
limestone quarry of the Kenton Furnace. 

Beds of reddish marly clay are frequently seen resting on the mill- 
stone grit, from five to ten feet in thickness. At every step, from Ty- 
gert to White Oal; creek, are convincing proofs of the thinning out of 
the sub-carbonifBrous limestone and millstone grit; at some points the 
sub-carboniferous limestone either was never deposited, or has been 
swept away by denudation before the deposition of the millstone grit, 
which in some localities is seen resting on the knob-stone series: at 
other localities constituting a mass from twelve to twenty-five feet 
thick. The underlying membei' — the knob-stone — has, on the other 
hand, experienced an enormous expansion. At one locality it was found 
six hundred and thii-ty feet thick, without including a portion of the 
base of the formation under the drainage. 
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The lowest ore bed observed locally rests on ii bed of chert; the 
same bedj when, the chert is absent, rests on the sub-carboniferous 
limestone and frequently fills fisures in that rock, extending down to 
the top of the knob-stone. The ores found in this geological horizon 
belong to the Hematitic class. 

On Grassy creek a new furnace is in process of erection. The stack 
is built upon and into the masses of the knob-stone, the lower part 
being excavated into the solid mass of this member in place, the ma- 
terial for the walla and inner lining are obtained from the same forma- 
tion. I think it extremely doubtful whether this stone will be found 
to stand fire well. 

The ores on which the main dependence is placed to supply the fur- 
nace lie on the top of the hills, associated with the chert bed of the 
aub-carboniferons limestone. I visited some of the localities where 
the ores are now being tested, at one, lying one and a quarter miles 
from the furnace, the ores are found between chert beds, and are of va- 
riable thickness ; from one inch to ten or fifteen. The bed on which 
the ores rest slopes toward the valley at an angle of about fifteen de- 
grees, and ia of a very uneven surface, full of irregular shaped cavities, 
of unequal size and depth, the margin of these cavities touching the 
margin of all surrounding ores. It is into these holes that the ore 
has infiltrated, filling some and partially filling others, leaving a surface 
of ore and a few points of the bottom to form a surface somewhat less 
rough than the bed on which the ore rests. Upon this last surface rests 
a bed of chert and the debris of the millstone grit above it. The opin- 
at the furnace is that the best ores lie at the head of 
, or to the west. In my opinion the best and most abundant 
ores are to be sought down Grrasay or to the east. 

The following section was taken at one of the ore beds of Grassy 
Furnace: 

Heighth. ihickness. 
Ft. Ia. n. la. 

48. 23.0 Top of hill; masses of millstone grit. 

25. 25.0 Foot of millstone grit; covered space. 

0. Ore bed from one incli to fifieen inches thick, resting on a 

bed of chert. 
Some few of the highest ridges north of Grassy, and south of 
Three Prong, are capped by a few feet of the materials forming the 
base of the Coal Measures; and the ore beds, equivalent to those 
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worked at Kenton Furnace, may be found in some of them. The 
■valleys are from oue hundred and fifty to three hundred feet deep, and 
as before stated, are in fiart or entkely sunk into the masses of the 
knoh-Btone. The sides of the valleys are in many places peipendieu- 
lar walls. 

In tiuveliug through the country, from one valley to another, the 
small branches are usually followed to the top of the dividing ridge; 
the ridge is then followed until another suitable branch oifers for the 
descent into the next valley. Good roads, except by the Sines of the 
valleys and branches, are an impossibility. Practicable roads may be 
had along the valleys, 

The remarks, in reference to the dip of the rocks, and their conform.- 
ability to the contour of the hills made of the measures upon Triplet's 
creek, are equally applicable here, and of the whole line traveled from 
the narrows of Tygert's creek to Greenupsburgh. 

Section on White Oak, near Kenton Furnace. 
Heighth, Thickness. 
Ft. III. Ft. In. 

272.10 3G.2 Top of hUl. 

236.8 20.8 Red streali, shown by road wasb. 

216.0 15,6 Loose chert fn road. 

S00.6 185.0 Top of second bench of linob-stone. 

IS. 6 15.6 Foot of abrupt part of bill. 

.0 0.0 Bed of white oak creek. 

On the north side of this hill ores are now being dug. A section 
was canied from these openings, and the place of the ores located in 
the foregoing section. 

Section on north side of hill. 
Heighth. Thickness. 
Ft, III. Ft. Ill, 

272. 15,6 Tod of hill, and top of the foregoing section. 

256.6 15,6 Top of thin masses millstone grit? and locally, place of clay 

ironstone. 
241. 10.4 Base of sandstone; millstone grit? 

228. 0. Top of block ore, six to eighteen inches thick, under ten 

feet four inch clay shales. 
There is a thin bed of shales under the ore bed, which rest on tlie 
krtob-stone. It may be possible that the sandstone quarried as mill- 
stone grit in the above section, may be one of the sandstones of the 
Coal Measures. If this be the case the sub-carboniferous limestone 
and millstone grit are both absent at the place of the section. 



,y Google 



lOPOCRAPHIOAL EISPOKT OS GEOLOGICAL SCETEY- 871 

The bed of ore heretofore worked at the Kenton T'uvnaoe, lying un- 
der and in the fissures of the sub-earboniferous Hmestone, is probably 
of the same geologiciii period as the ore beds under the chert at some, 
and upon the beds of limestone in other, localities. The ores io the 
fissures of the limestone at Kenton Furnace are peculiar to this locali- 
ty, so far as I am at present advised. 

From the mouth of Little Sandy, river and for some distance up 
that stream, the knob-stone forms the mass of the hills, which have a 
capping of the superior measures of from fifty to seventy-five feet. 
The remark is equally applicable to the river hills of the Ohio. From 
the mouth of Sandy to Spriugville along the line of the Ohio river 
hills, in a few places, are found beds of limestone, probably belonging 
to the sub-carboniferous period. 

The following section, taken near Springviile, does not include the 
entire thickness of the knob-stone division — part of the mstss lies be- 
low the bed of the Ohio river; 



Beiffhih. 


Thiihiess. 


Ft, In. 


Fi. I[i. 




fi77.6 


69 6 


Topofliill. 


608. 


22.0 


Top of grindstone grit. Member of knob-sU 


536. 


218.0 


Covered space, principally sliales. 


3 8. 


19.4 


Top of ledges of rook, and foot of sliales. 


34B.8 


17,6 


Thick masses of drab-grey rooks. 


3.'51.2 


5,2 


Thick masses of iron stained rocks. 


326. 


5.2 


Thick masses of blue-drab rotlts. 


320,10 


32.0 


Ledge flesh-grey rooks. 


298.10 


21.0 


Asb-grey shales. 


277, lU 


28. 


Afh-grey shales with flagstones intercalated. 


149. 


56. 


Slope covered by laml slide. 


133. 


91. 


R-ivei- road. 



0. Low water Ohio, October 1856, 

At a short distance from Greenup Furnace is a thin coal, lying under 
the bed of Cane creek. The openings into this coal, which is mined 
for blacksmith's use, were fallen in, and no measurements could be 
made of the coal. 

The following section was takea of the hill immediately above the 
coal: 
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HeigMk. Thiekness. 
Ft. In. Fl. In. 

154.10 21.8 Topof hill at point. 

J33.2 47.6 Second bluff. 

86.6 40.0 Top of first bluff, upper part of shales. 

26.6 16.6 Foot of sandstone bluff. 

10.0 10.0 Blue shales. 

0. Top of coal. 

This coal is slaty, and said to be eigliteeo iuches thick. 
The following section is from the equivalent beds of the section last 
given, immediately opposite Greenup Furnace, where the materials 
composing the hill ai'e better exposed: 

Section at Oreemip Furnace. 
HeigMh. TJiickness. 
Ft. Ill, Ft. [D. 

144'8 32.0 Top of liill, sandy shales. 

i !2.8 32.0 , Foot of red streak. Some ore has been taken out here. 

80.8 24.8 Top of black bituminous shale, eighteen inches thick. 

56. 6.0 Top of thick sandstone, and foot of thin sandy shales. 

60-8 13.0 Footof thick bedded sandstone. 

39.0 17.8 Thick bedded sandstone, thin bedded ledges 7 feeL thick. 

21.4 21.4 Foot of thick masses sandstone, containing many casta of 

fossil shells, mostly spirifer. 
.0 .0 Top of shales above coal 16.6 inches thick. 

16.6 16.6 Top of coal, under bed of branch. 

The following section is from the point of the ridge between Green- 
up and Pennsylvania Furnaces, ascending, from the valley of Cane 
creekj by the line of the road from Pennsylvania Furnace to the quar- 
ry of limestone. The section begins at the top of the sandstone, at 
thirty-nine feet in last section: 
Heighth. Thickness. 
Ft. la. Ft. lu. 

244,8 16.0 Top of hill, loose rough sandstone. 

11.8 itough block ere bed. 
44.4 Top of covered slope. 
92.8 Soft sandstones on top of sloping covered space, mostly 

beds of sandy sbale. 
li.O Foot of steep sloping covered space. 
32.4 Small ore ia i-oad. 
10.8 Bottom of bed of argillaceous shale. 
7. Sandy shales in place. 
^. Top of steep rounded slope. 
Top of Bandstone. 
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About a mile to the northeast of the terminating point of the fore- 
going section, and on the same ridge, is the quarry from which the 
limestones used at Greenup Furnace are procured. 

The following section taken at this quarry will exhibit the arrange- 
ment here : 
Hetghlk. Thickness. 
Ft. In. Ft. In, 

42,10 26.6 Top of hill, covered space, loose sandstone on top. 

16.4 6.0 Surface exposed by cut at quarry, 

11.4 3.0 White argillaceous ahale. 

8.4 1.0 Black clay streak, 

7.4 . 3,3 Silioions argillaceous clay. 

4.1 .6 Limestone ore bed, 

3.T 1.4 Blue-grey sandy shales containina; numerous silicioua se- 

gregation a, hard and compact. 
2.3 .6 Ledge of limestone. 

1.9 1.0 Ledge of limestone. 

.9 ,9 Ledge of limestone, 

£0.0 .0 Blackish sandy shales, with carbonaceous panicgs. 

It was very desirable, that this limestone should be traced to other 
localities. Its geological place could be traced, but owing to the soft- 
ness of the covering masses no outcrop could be found. The thirty 
feet of materials immediately above are very soft, and the chances of 
the limestone being found in outcrop, unless espoaed by a land slido, 
are rare indeed. 

About one hundred and fifty yards from the quarry, and on the 
east side of the same ridge, and nearly on the same horizontal level, 
is an ore bank which has recently been opened in argillaceous and 
fine sandy shale, producing beautiful, fiue-textured, clear-bright red 
ore, in part, and pari grey — "see specimen 91, Greenup county." This 
ore, in its external character, resembles the eisenkcdksiein of Fallen- 
burgh, which you kindly furnished me for comparison with the Green- 
up county ores. The German ore possesses more evenness of fracture. 
About one fourth of a mile to tho southeast of the ore bank last 
mentioned the hill is a few feet higher. An ore bed was formerly work- 
ed on the top of the sandstonoj supposed to be the equivalent of the 
sandstone at the top of the section at the quarry. 

The following section, taken from a sag in the top of the ridge, will 
give a few feet of these measures: 
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I-hi(jhtli. Thickness. 

41. 4,0 Top of liill capped by four feet clay shales. 

37, 21.0 Sandy shale. 

16. B.6 Ledge of sandstone, one foot thick, in sandy shales. 

7.6 7.6 Bottom of red streak. 

.0 .0 Sug above limestone bed. 

In the vicinity of Greenup Furnace a thin bed of cannel coal is seen, 
lying high in the liills; it is eleven inches thick at tlie place of expo- 
sure. The coal lies ninety-eight feet below the top of the hili, and 
about one hundred and forty-six feet above the level of Cane ruoj at 
the furnace. It is probably the equivalent of the Uach streak, 18 
inches thick at 80 feet S inches, in the section opposite the Furnace. 
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CHAPTER III, 

Report of the progress of the work on the base line. 
Uniontown, Union county, having been fixed as the initial point of 
the base line, Mr. Joseph 9. Harris, with his corps. No. 2, were detail- 
ed from the survey of Hopkins, Christian, and Muhlenburg counties, 
where that corps had been operating during the summer, to conduct 
this important work. 

Aq approximate determination of the latitude of the initial point 
was first obtained, at Uniontown, which gave the latitude of this 
place 37° 46' 4". 

A monument of stone, three feet long, was placed in the inclosure 
of Dr. John T. Berry, (marked, on the top, as "initial point of Base 
line, Kentucky Geological Survey.") The theodolite used for this 
work was six inches, No. 48, of Windeman make, Washington City, 
D. C. Reading to 02'. The chain was of steel, thirty-three feet, 
and adjusted by Christuman's patent two pole steel tape. 

Two sets of observations were made to determine the magnetic de- 
clination- It had been contemplated to make observations for decli- 
nation at distances not greater than six miles apart, along the entire 
line, but it was found to consume too much time, and the weather be- 
ing frequently unfavorable for such observations, those at No. 1,192 
and at No. 3,328 were the only ones found to be practicable- The first 
gave 5° 58' 4" east; the last 6° 22' 3" east* The direction of the line 
was checked, from time to time, by observations for azimuth, and such 
corrections made as were necessaiy. 

The distances made by the line are kept in feet. The base line was 
carried from Uniontown, Union county, to Wm. Smith's farm, near 
the HawesviUe and Hartford road, Hancock county, 322,975 feet, or 
sixty-one miles eight hundred and eighty-five feet. The line was in- 
tended to run due east from the initial point to the Virginia state line, 
near the corner of Pike county, Kentucky. 

•This should be repeated; it is undoubteclly too great, unless part of the effect be attilbuted 
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At 187,369 feet, crossing of Green river. 

At 233.300 feet, Center of third street, Owensboro'. 

At 269,280 feet, Pantlier creek. 

At 296,318 feet, Knottsville. 

The plan of the base line will be plotted and ready for the report of 
tho opcmtives of this summer, 1857. 

The map of Hopkins, part of Christian, and part of Muhlenburg, 
and the map of Greennp, part of Carter counties, &c., are also in a 
state of forwardness, and will also be ready for the engraver in July or 
August, 
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Bogliead coal, Scotland, analysis of, &<;., ----- 213 
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Boone county, soils of, 107 
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Breckinridge coal, analysis and distillation of, - - - - 21! 
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Caves in Hardin and Edmonson counties, . . - . - 92 
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Christian county coal, Woolrich's, analysis of, 

Chrislian county sub-soil, analysis of, 

Clarke county soils, analysis of, (Dr. Martin's) 

Clay county coal, (Col, Garrard's) analysis of, 

Clinton county, iron ore, analysis o 

Clinton county soils, analyses of, 

Clinton Furnace, sections near. 

Clover, red, mineral matters in. 

Coal, Airdrie, Muhlenburg county, 

Coal, Arnold's, 

Coal bank, Barrett, 

Coal bank, Bart. Sisk, - 

Coal, Bane tt'e, Ohio county. 

Coal, at Bear ■Wallow, - 

Coal beds of Livingston county. 

Coal beds at Rocky Gap, 

Coal beds varying in thickness and 

Coal, Boghead, Scotland, 

Coal, Breckinridge, 



nposuion, 



Coal in Buffalo creek, - 

Coal on Cane run. 

Coal, Casey's, analysis of. 

Coal, Catlett's creek. 

Coal, Cumberland mines, Pulaski county. 

Coal, Dr. Cushing's, 

Coal, Dorris' and DoUison's, - 

Coal, Eades', . . - 

Coal, English cannel, analysis of. 

Coal, first workable bed under Anvil rock, yield of oil, Ac, 

Coal, Col. Garrard's, Clay county, analysis of. 

Coal near Greenup Furnace, - - - - 

Coal, Haddock's, analysis of, - , . 

Coal, Haddock's cannel, yield of oil, &c., 

Coal, Mr. Hall's, 

Coal, Hamby's, ,,..-- 

Coal, Hillsboro' New Brunswick, analysis of, - 

Coal, Hunter's, --._,. 

Coal, Ice-bouse, analysis of, - 

Coal, Jackson's, Ohio county, - - - 

Coal, Keener's, Lawrence county, - 

Coal, main Ashland, analysis of, - 

Coal, Marston Hall, - - - , - 

Coal, McHenry's big, Lawrence county. 

Coal Measures, comparison of Kentucky with Pennsylvi 

Coal Measures at Drake's creek. 



270 
358 



371, 372 

256 
55, 217 



320 
269 
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Coal Measures, equivalency of, ------ - 60 
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Cumberland county soil, analysis of, ----- - 155 

Cumbevland mines coal, Pulaski county, ----- 257 

Cushing'a coal, .--.---... 357 
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Greenup Furnace iron ores, - - - 1^4 

Grigsby's white sulphur water, ITclson county, . . = , 77 
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Hancock county coals, . 20!) to 217 
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Harrison and Scoli counties, geology of, 109 
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Hillsboro*, New Brunswick, coal analysis of - - - - ■ S5 

Hood's creeli, section at, ..--..„- 359 

Hopkins county coals, 217 to 219 

Howell mineral spring. Hardin county, 79 

Hydraulic limestones, 70, 7!, 72, 92, 97, 98, 9S, 102. 104. 208, 220, 252. 263, 

264 
Hydraulic limestone, near ElizabetlUown, ...-.- 92 

Hydraulic limestone, Grayson county, 208 

Hydraulic limestone, Jeli'erson coimty, ., ^ - - - - ggo 

Hydraulic limestone, Ohio county, - 252 

Hydraulic limestone, Tarnowitz, 72 
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Iron in the soil, -.,..,--.- 49 

Iron ores, 65, 68 

Iron ores, Bellemont Furnace, Bullitt county, 139 
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Iron ore, (carbonate) Butler county, analysis of, - - - - 146 
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Iron ore, Campbell county, 109 
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Knob formation, Bullitt county, ....... gg 
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Lamb's creek coal, .--.---.. gg^ 

Land's coal, --.--....,. 3]2 

Laurel connty iron ores and soil, -.----. 22O to 231 
Laurel Furnace iron ores, limestones, and iron, ... - 157 

Lawrence county coals and limestone, 230,232 
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Lesmahago Cannel coal, analysis of, ----- - 5g 

Licking river, 349 

Liebig's experiment, on barren soil, ------ 15 

Liebig's theory of agriculture, 23 
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Limestones, Franldin county, -..-... 172 

Limestones, general remarks on, - - - 67, 69, 70, 71, 72, 95, 127 

Limestones, general table of, 295, 296 

Limestones, Greenup county, ..._-- 178 to 2U7 

Limestones, bydraulic, 70,71, 72,92,97, 98,99, 102, 104,208, 220, 2.'j2, 

263, 264 
Limestone, hydraulic, near Elizabethtown, , . - . , 92 

Limestone, hydraulic, Ohio county, ,-_..- ggg 

Limestones, hydraulic, Trigg county, ------ 263, 264 

Limestones, Jefferson county, 220 to 223 

Limestones, magnesian. Grimes', &c., 69, 127, 168 

Limestone quarry near Pennaylvania Furnace, - - - - 373 

Limestone used as flux at Bcllemont Furnace. - . . - 14I 

Lincoln county mineral springs and salts, .... 233 to 243 

Little sandy river, stction at, 351 

Lithographic stones, --------- gg 

Livingston county, coal and coal beds, ------ 243, 314 

Llewellen coal banlt, section at, Union county, . . - - S](i 

Lofland coal bank, section at, 319 

Logan county, sub-soil, .-.-.--- 24^, 

Lunatic asylum, Lexington, sulphur well, 171 

Magnesium, chloride of, action of on animal economy, - - - go 

Magnesian limestone, 69,127,168 

Mftgnesian limestone, Bullitt county, analysis of, - - - - 143 

Mammoth well. Nelson county, ------- 77 

Marl, Union county, - -. - 267 

Marston Hall coal bank, 343 

Manures, preservation of, 19 

Mayhall's, Judge, coal, analysis of, 209 

Milk sickness confined to a peculiar Geological region. - - . 39, 73 

Milk sickness, 39. 73. 80 

Millstone grit, &c., 314,321,328,366 

Mineral food of plants, 11,13,(8 

Mineral pitch, or bitumen, analysis of, 138 

leral spring, and well waters, 73 

le-al spring, alum spring, 74 

leral spring. Bedford, Trimble county, ----- 79 

iineral spring. Creel white sulphur, Marion county, - - - 77 

dineral spring Mrs. Hoskins' (estod, ------ 75 

lineral spring, Howell, Hardin county, 79 

eral spring, Janes' Washington county, 76 

lineraJ springs of Lincoln county, 233 to 243 

leral spring, Maniraolh Well, Nelson county, - , - - 77 

eral spring, Ueviena' Sulphur Spring, Lincoln county, - - 76 

leral spring, Oliver Spring, Daviess county, - - - . 74 
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Mineral spring, Paroquet Spring, 74 

Mineral spring. Rochester. Buyle county, 76 

Mineral spring, YateB' BojIb county, 75 

Mineral spring, Yelvington, Daviess county, . - . . . 73 

Mineral water. Big Bone Lick, Boone county, G2 

Mineral water. Big Lick Salpliur Spring, Gallatin county, - - 80 

Mineral water, Campbellsville Sulpliur, Taylor county, - - - 78 

Mineral water, near O'arks' creek Grunt county, - - - - 80 

Mineral mater, Epsom Spring, Trimble county, . , , . 79 

Mineral waters general table of, 1^99 

Mineral water, Greenville Spring, Harrodsburg, Mercer county, - 82 

Mineral water, R. B. Grigsbys' White Sulpbur. Nelson county, - 77 

Mineral water, HardJnsville Sulphur Spring, Franklin county, - - 81 

Mineral water, Harrodsburg, Saloon Spring, Mercer county, - - 82 

Mineral water, Reuben JesBe's, Woodford county, .... 81 

Mineral water Lunatic Asylum. Fayette county, .... 171 

Mineral water. Poison Spring, Grant county, - ... - Bl 

Mineral water, Public Well, Bloomfield, Nelson county, - - - 76 

Mineral water, Washington Bells'. Sulpbur, Marion county, - - 78 

Mineral water. J. T. Weathers' Well, Nelson county, - - - 78 

Mitchell Old field, 339 

Monroe county, iron ore and soil, 245 

Monroe county, ainc ore, 247 

Mount Savage, Carter county, sction at, . . - . . ggg 

Mount Savage coal banks, 364 

Mount Savage Furnace ores, 194 to 193 

Muhlenburg county, Airdrie coal, ....... 25Q 

Muhlenburg county, Eades' coal, 250 

Muhlenburg county, Roberts' Muddy river coal, .... 243 

Muhlenburg county. Walkers' coal, ...... 2^7 

Mulford's main coal. Union county, analysis, of, - - . , ggg 

Nevien's Sulpbur Spring, Lincoln county, 76 

New Castle (England) coal, analysis, of, fi6 

Nitric acid in rain water, ........ 20 

Niliification, 19 

Nitrogen assimilatjon of by plants, 12 

Noliu Furnace ores, Ac, &c., analyses, of, 1S9 

Nourishment of plants, theory of tbe, 10 

Ohio county iron ores, &c., &c., -...-.. 25[ 

Oldham coal bank, section at, ...---. 343 

Oldham county geology of, 103 

Oliver spring, Daviess county analysis of, 74 

Ores, 65 

Organic analysis of coals, process of, --..,. igg 

Organic matters in the soil, influence of, - - - - - - 16, 49 
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Owencotmty geology of, 106 

Owsley county cannel coal, 65,217,555 

Paroquet springs. Prof. Smitlia' analysis of, 74 

Pates' coal, analysis of, - 210 

Ptndieton county, geology of, - . . . ^ . . i07 

Pendleton county forest growtli of, ..,.., 108 

Pennsylvania coal measures, 60 

Pennsylvania Furnace iron ores, Greenup county, . . . , 180,182 

Pennsylvania Furnace, sections near, 37S, 373. 374 

Petersburg coal inetisures at, .-„..._ 327 

Phospliovic acid in soil, 24, 47 

Phosphate of lime in soils, &e., 25, 47 

Pig-iron, general table of, ------- - 294 

Pig-iron, Laurel Furnace, Greemip county, 67,192 

Piichner'a coal, Ohio county, 252 

Plants, nourishment of, 10 

Poison spring, Grant county, -..-..- b1 

Porosity of the soil, .-.-...,, 25 

Prairie soil compared with red soil of Kentucky, - . - - 123 

Pulaski county, iron ores and coal, 256-268 

Public well, BloomSeld, Nelson county, 76 

Quavternary soils, 32, 45, !33 to 135 

Raccoon Furnace, iron ores, Greenup county, 183 

Rain water, nitric acid and aniraonia in, 20 

Ramsay's New Castle coal, analysis of, ----- - 68 

Red marly cky, - - 368 

Red soils and sub-soils, 51 

Reiley's mill coal, 358 

Robinson's coal bank, ..---.... 342 

Rockcastle river, iron ore, Palaski county, 2S9 

Rochester mineral spring, Boyle county, .-..-. 76 

Rocky gap, section of coal bed at, - - 325 

Rotation of crops, ,--...... 22 

Rotten, sandstone of milksick region, - - - . . 35, 39, 73, 81 

Russell county soil, - .. . , 259 

Rust in grain, supposed cause of, ------ - 50 

Salt springs, Owenceunty, 107 

Salt well, Kenton, on Tygert's creek, -.-... 366 

Salt wells. Little Sandy, 365 

Sandstones, Bullitt county, analyses of, 144 

Sandstones, general table of, . - - ■ .... 294 

Sandstone, Knob Formation, Bullitt county, 72 

Sandstone, ("Rott«n,) of milk sick region, .... 38,39,73,81 

Sandy soil, improvement of. 25 

Scotch cannel coal, analyses of, -•■--- -. 67 

Scotland Hanison counties, geology of, • - * - - 109 
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Bears' coal, Pulaski county, -..----- 957 

Section of ArDold's coal bank, .-....- 3-15 

S(fciion in road from A»lilHnd to Clinton Furnace, - • - - 361 

Seelion at Barney's ridge, ....._-. 310 

Section at Barrett coal bank, 342 

Section of Bart. Sisk coal bank, .....-- 345 

Section at Bear Wallow, .-.....- 34 i 

Section at Bellefont Fui-nace, ....... 369 

Section of bl ark band, bed of Stuart's creek, 344 

Seoiion five am! a balf miles above Bran.lenburg. ... - 9i 

Section, Breckinridge county, W. of Sinking cretk, - . - - 68 

Section at Buffalo cretk, - - 332 

Section, bullitt-mouid knob, 95 

Seciioiis on Cane Run, - . ^ -■..-- - 334, 337 

Section of Catleti's creek coal, 358 

Section on Clear creek. Maraton Hall coal, - ... - 343 

St'Ction, near head of west fjrk of Clover creek, .... iJS 
Secuons near Clinton Furnace, ...... 361, 362 

Sections, near Concordia, Meade county, 89, 90 

Secuon of Dr. CusWng's coal bank, "...--.- 357 

Section at Dorris and Dollsoa coal banks, 319 

Section at falls of tbe Ohio, 97 

Section near Floydsburg, Oldham county, 103 

Section Fox Run coal bank, .----.-- 338 

Section fuur miles above Glens Adit, Meade county, ... gy 

Section at (liens Adit, above Boonsport, Meade county, - - - 90 

Section at ore beds. Grassy creek Furnace, .... - 3R9 

SfCtions near Greenup Furnace, 37'2, 374 

Section at Harrod's creek, Jefferson eounly, 101 

Section at HooJ's creek, 369 

Section of blutf below Indian creek, ...--. 9] 

Seciion at Islnglaas glade, 3W 

Section near Mr. Jacob's House, 366 

Seciion on Kentucky river near Arsenal, Frankfort, - - - - 113 

Section, knobs of Builitt county, 94 

Si-ction ou Kentucky shore, oppoiiw; Leavenworth, - - - - 91 

Sejtion at Ijlewellen coal bank, Union county, . , . = 316 

Secrion atLoaand coalb^nk. ....---- 319 

Sections at Mt. Savage, Carter county, .-.-.= 363,364 

Seciion two miles abo»'e North Hampton, ..... gj 

St'Ction at Hiram Oldham coal bank, ...... 343 

Section at P. M. Robinson's coal bank, ..... ^ 3'it 

Section of coal beds at- rocky gap, . - . ^ . . . 325 

Section at Little Sandy river, ....... 36! 

SectJonaear SpriogSdd, ........ 371 
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Section at Star Furnace, Carter county, 353 

Section of Stinson creelt cannel coal bed, ----- 362 
Section, succession of 3ub- carboniferous rocks in Breclvinridge, Meade 

and Hardin counties, - - 86 

Section of twin coal. - 355, 35G 

Section at Watson's banlt, Union county, - ... - 317 

Sections on White Oak, near Kenton Furnace, - - . . 370 

Section at Williams' creek tunnel, - 355,356 

Shale, Breckinridge county, analysis of, i38 

Sick spots in Franklin county, - - - - - - - 114 

Silica in tbe soil and in plants, ---,-.. 23 

Silicious mudatone, of beech flats, - - - - 3G, 39, 73, 81, 108, 1 10 

Silicioua shale, &c., beech ridge, Fayette county, - - - - I64 

Simpson county red sub-soil, . - 260 

Singleton's coal, 312 

Slate, black Devonian, Bullitt county, analysis of, , - . ~ \4Q 

Soils marls, &e., general table of, 2t)7. tm 

Soils, from various Kentucky formations, comj);ned, - - - 29, 42 

Soil, action of lime upon, £0, 24 

Soil from Adair couniy, analysis of, 129 

Soil analysis, utility of. - - 38,42.120 

Soils from Ballird county, analysis of, - - - • - - 133 

Soils from Barren couniy, analysis of, - - - ■- - - 136 

Soil from the Barren limestone, 32,43,44 

Soik, from beech ridge, Favette county, - . , - - 1C2 

Soil, stiff clay, of ilie black Devonian shales. 27 

Soils, blue limestone, 30, 32, 39, 47, 130, 160, 16ij, 107, 173 to n7, 281 to 2B6 

&>i!, blue limestone, cause of supenoriiy of, 3t.>, St 

Soils of Boone county, --------- 107 

Soil, Christian county, analysis of. 147 

Soils, Clarke county," (Dr. Martin's) analyses of, - - - - 150 

Soils, Clinton couniy. analyses of, 15.S 

Soil from coal measures, - - - 32, 44, 47, M7, 166, 230, 254, 264 

Soils, comparison between Woodford and Js-fferson couniies, - - 35 

Soil. Cumberland county, analysis of. 165 

Soil, Daviess county, analysis of, ,--.--- ]66 

Soil, drainage of, ---"'---- - 26 

Soils, elements of, ,,,_..„,- 120 

Soils, Franklin county, ----=..--, 373 

Soil, Illinois prairie, ----...,- 286 

Soils, influence of cropping upon, ------- 41, 43 

Soil-i. influence of fallow on, 20 

Soils, influence of organic matters in, - 15.49 

Soils, influence of tubjaceid rock formations on, - _ .. = 33^ 42 

Soil, influence of tillage on, •-•■=■■- - 20 



,, Google 



INDEX TO REPOBT OF GEOLOGICAL SURVEY. 389 

Soil, iron in. - 49 

Soil from Jefferson county, 32. 43, 220 to 227 

S'il iinii forest growili of Kenton county, 108 

Soils from knob region, 45 

Soil, Lanrcl county, 2/!0 

Soil, Liebiif's experiment on barren, ...... 15 

Soil, Logan county, ..-..,..- 21-1 

Soils, mode of collection of, for analysis, - - - - - 9, 121 

Soil, Monroe county, 246 

Soils Hnd sub-soils. <fec. O'Baanon's, Jefferson county, - - - 220 to 22(5 

Soil. Mr. Harris', Ohio county, 254 

Soils, phosphoric acid and phosphate of lime in, - - - - 24, 47 

Soils, porosity of, and action of atr on, 25 

Soil of the prairies compared with red soil of Kcntiici'y, ... 123 

Soils from quaternary formation, - . - - . 32, 45^ 133 to 135 

Soil. Russcl county, 269 

Soils, sandy, improvement of, .-.■..--- 25 

Soils, silica in, 23 

Soil^, from upper Silurian formation, 32, 220 to 227 

Soil Simpson county, red sub soil, 260 

Soils, from sub- carboniferous formation, 45, 49, 129, 136, 153, 155. 21-!, 246, 

269, 260. 272, 286 

Soils, Union county, 264, 265, 266 

Soils, upper and lower silurisn compared, 32 

Soils, utility of chemical timilyses of, 38,42,120 

Soils. Wayne county, S-'S 

Soil, White Oak riilge, Jefferson county. 227 

Soils, Whitley county, 274 

Soils, Woodlord county, 281to286 

Springfield, section near, 371 

Star Furnace, Carter county, section at, 353 

Stinson creek cannel coal bed, section of, .... - 3^2 

Stratigraphical Gcoloyy, ........ 135 

Stuarts' creek black band bed, 344 

Sub-carboniferous limestones, 313 

Sub carboniferous rocks in Breckini-idge, Meade and Hardin counties, 86 

Sub -carboniferous rocks &c., knob formation, Bullitt county, - - 93 

Sub-carboniferous soils, 45. 49, 129, 136, 153, 165, 244, 2)8. 259, 260. 272, 286 
Subsoil, of blue limestone region, ■ • 31, 41, 151, 166, Iti", 283, 284 

Sub soils, red, Fayette county. ....... I68 

Sub-soil plowing, 26 

Sulphur Well. Lunatic Asylum, Fayette county, .... m 

Sulphuric acid in soils, 47 

Tableof composiiion of carbonateof ironores, = - - = 291 

Table of composiuon of ooala, ..„ = = = =, 29^ 
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